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THE BROOCH: HOW TO MAKE IT 

BY H. S. GOLDSillTH. 


tion of height required, and the dotted lines I is cut out on Fig. 7 a anH « * l .. 

show the distance or angle to which-the tongue—which in these ca.ses is fon^ ^ 

tongue should be able to move. If you raise a flat plate instead of chenicr 

thejoiiit as advised, and you have made your whole is drilled through toeeth m- 

•1 +1 fU plate top weak, you vvill have to the joint-pin. Either wav^e 

. j so evidently the .sujiport the side knuckles with grains, like provenient on Fiff s k an la. 

and the wherefore of this mper coming next. You will, of^ course, file up the fly-up can be we\U^d sWurfh• 

We shall have to see that they are made plate-something like Fig. 2 a or Fig 3 a of the brooch mount ^ ^ the ud* . 

and t|at they are suitable to the size of the prefer, providing that it is not liable to out 5’a coil of rin«s\older^ toSe? 

, >>Jowh, and in keeping with the character catch in lace that a lady might wish to wear sometimes called Etruscan “ 

of the ornament, with it o i * n ^ 

We will first take up the most common ' We iVill suppose that the joint is iioldered ’ the ve'l'yLS! we ca^nTave-th‘e*re'^^nr?-l’^ 

"f for the tongue to obtain later on, when I summarise the first three the excellent reason that^there 

nwH®' tlie fiy-up the hole with a joint-brooch, and from the been introduced into the tradf for tbl2 

tonguea, E, F, and g, are proper end, if you please. I don’t suppose might split if there were a flaw in theooH 

'“4-* 11 i. 1 - r * • • 1 1 trade have thought about there w'hile all the flaws would have shown tw! 

Finally, the form of .loint where the being a proper end to juit a joint-pin in selves in drawing down the wire and have 
& ore we bepn this matter, I particu- end, and this is why—if it works loo.se, before we bad reduced our wire^ th« 

larly wish to cab attrition to the possible then it will work upwards, and may be size required for this work, 
results of an unsoldered joint. It may noticed and replaced, while if it works Fig, 9 b is another form of joint used in 

cause a CTeat amount of trouble mid ex- loose after being inserted at the lower the modern Etruscan or Roman gold work * 

j)ense if it be not noticed before the work , knuckle first, it will naturally work dowu- it is made from one piece of ivira as f 
IS finished, for I know—and if you do not wards aud drop out; then the brooch will think the diagram clearly showa On* 
know now, you will kter on, to your own fall away, and either get damaged or lost, tongue for this is Fig 5 K, in the paper that 
costs too, I hope that to reset and to I can tell you that it is but a week ago precedes thi.s. Generally a piece of tab* 
polish and colour work a second time is that my firm gained a most valuable cus- takes the place of the ioint-uin and it u 
running a great risk ot the ivork not finish- tomer through this -very defect on another chamfered or burred over, so there is no fear 

i*xt and the delay firm’s part, by which a diamond brooch was of that dropping the tongue out. It is atm 

:n the delivery of the work to the customer, nearly lost, _ worth noting as one of the narrow and stron* 

all 01 w hich can be prevented by a little ihe joint-pin itself should be of hard j class of joints, 
care and attention on the part of the work- wire (metal or gold-w-ire I mean, not hard 

1 . . steel): it should taper gradually, if at all, 

^*ow, to make the joint of a brooch we and he finished with a smooth file; it 

want a piece of chenier of suitable length should bind on the two outside knuckle 
and _thickness, from the centre of which 

portion has been cut away—of less than 

third in length, and only half-way through 

for the present, like Fig. 1. Then tie "it 

on a plate of fair thickness. Fig. 2 a and b 

(I should say certainly not les.s than size 

8; Shakespeare Guage 10 or 12 would be 

better), and solder it with the joining 

soldering seam in actual contact with the 
plate, in order to get it firmly and soundly 
soldered : I mean so soldered that it cannot 
come open any more. The next thing to do 
fo to remove the other half of the centre 
piece, and to fit the tongue in between these 
tw'o knuckles or side pieces of the j'oint, and 

let it be fitted properly. If you want 
Iiattern for your fitting, look at the hinge of 
the nearest door, and you will probably 
find that great affair fitted better than many 

tongues are, particularly in job ivork. Xow, 
as our work is of a much finer and 
delicate kind than that of a hinge maker, I 
trust that you will do your jointin^ 
should be done ; it only wants a little 
and practice—but it wants them both to 
turn out a properly made joint. 

The_ other way of making a joint, by 
soldering each knuckle on . 

rarely used for single brooches, and a.s‘tbat 

method more pro]lerly belongs to the joints 

of lockets and boxes, we ivill deal with 
that when we come to those 

articles. 

We have now to sohlcr tlie joint on to 
the brooch. Hut how ? Home jeweller.s have 
the chenier fitting clo-se down on to the 

bro^h and^ soldered to it; om; 1 m-eier t tnicK ciienier, ana is nieu inio me snape 11 

shghtly raising it, as Fig. 2 a and B, Fig. 3 has. It is mostly used on French j eweUery. 

A and B, in order to let the tongue come The ball-joint, Fig. 6 and Fig. 7, is the shown in the^ 
back rather more than a right angle, which form usually found in the fittings for R b ; and it is a g 

we cannot do without weakening the tongue, diamond work. It is either made from two it is only suitable for 

if the chenier be soldered close to the back pieces of thick gold, like Fig. 6 A and B, or have to fasten shawis aml 

of the brooch. Fig. 2 gives about the proper- else a grain of gold is melted, and the centre j like heavy woollen artideft. 
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The coiled wire that takes the place of 
a joint in a safety-jan brooch is much the 
same in alt of them, except tWt we set 
three turns instead of two occasionafiy. 
You will see, by referring to Fig. 10 a and 
B, and Fig. 6 in the paper on Catches (both 
Fig. 6 and Fig. 10 being drawings of ancifflit 

brooches now in the British MuseumX 

tills method of doing aivay with a joint is 

not in any way a new idea. Fig. 10 ptt- 

ticularly has a very clever way of obtaiinitg 
the spring, with the minimum risk of break¬ 
ing the tongue short off, which sometunea 
happens to the safety-pin brooches, now so 
much worn. In this case, and in the 
of brooch indicated by Fig. 11, no attei 
made to hide the means of fasteDing, as 
always do, nowadays: in fact, the aim irf 
these ancient jewellers undoubtedly 
to turn a necessary part of the construcfiil. 
into an ornament, which is, I am told, tbe 
artistic way—and it can hardly be dispuMi 
either—in these two cases, at any rate. 

Do my young readers know how Fig. II« 
fastened % for it has no catch, as w© § 0 ^ 
rally understand the word, and the j * 
into which the tongue is soldered 
easily round the rim from end to 
What prevents it falling out 1 
reasonably ask. The answer is the . 

or whatever it fastens. That looks 
bull—and as this type of brooch 
comes from Ireland, a bull is surely aaia^ 
sible here, if at all^—but it is a fact, oerer" 

First we will put the tongn^ 

through the shawl, etc.. Fig- 11 b ; 
the point between the ends shown by ao©w 
lines, and bring it on to the top or 
of the rim, like Fig, 11 a and c, and 

it round a little way, or a Img 

like, and that is ail,_ We 

that the shawl, ete, is acting m 

diagram, Fig, 11 Q pj 

ood secure hoM 


s 


a so as not to rotate when the tongue moves : 
one- it should also be tight enough to keep the 

tongue perfectly steady, and on no account 
to let it wobble up and down, and from 
side to side anyhow ; in short, it should Jit. 

We may as well finish with the joint-pin 
here, although in practice it is the last 
£r or thing we have to do before the work is sent 

home. 

I have been taught that a joint-pin, if 
properly made and fitted, should stay in 

Its place by itself, and it undoubtedly 

should in most cases ; but with brooches I 
slightly rivet the ends of the joint-pin over 
it gives so much extra security, and when 
a carefully done, neither the brooch nor Joint 

is touched or damaged. Mind, this rivetin 
is in addition to a properly fitted joint- 
pin, and is not to be used in place of one 

fitted anyhow. 

If the joint is not to have a fly-up plate, 
as Fig. 4 and Fig. 5 a, we 
as it j in the same way as 


a 


.’T 


O' 


O 


* 


T 


more 


are the chenier 

at is, with part 


i'U'i 


A, we prepi_ 

111 tiie same way as before—tuat is, witn p 
cut away from the centre—and proceed 
solder it on the hack of the brooch, or on 
a plate like Fig. 4 and Fig. 5 A ; then we reasona 
cut the remaining half of centre away as or 
before, and fit the tongue. The tongues 
for this class of joint liave to be_ made like 
Fig. 5, E, p, and g, in the previous jtaper, 
in order to obtain the requisite spring, which theless. 
particular j in the previous case w'e got from the fly-up 

plate. 

The diagrams, Figs. 5, 6, 7, 8 and 9, give 

a feiv different forms of these classes ; there 
is tlie Barleycorn, Fig, 5 a and B, made from 

but I prefer 1 thick chenier, and is filed into tlie shape it as you 


or 


to 


care 
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on separately, is 
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V- We will now have a few words on joints 


Thus far only the withdrawal of the 
tiat allow of the temporary removal of the joint-pin to allow of the removal of the 
jf;'tongue, for this is often required in valuable tongue has been considered, and for that 
ornaments that have to do duty for several purpose all has been worked from the top 
articles, forming either brooch, pendant, knuckle, so that if by accident or wear the 
or locket, bracelet-centre, hair-pin, etc., at | joint-pin becomes loose, it will 
the pleasure of the owner. Of course, 
joints and catches are made to remove alto- 
f gether - however, at this early stage of niy 
I papers I do not think I ivill go into details, 

butdo so when I come to the fittings secure of the two for the purpose the cornicn Imf- fnr tlm t 1 

for diamond wort, a^nt which there will This bottom knuckle fas Llot cnt risht coiisidcmbfy rfjider or 'thKte inV 

be plenty to say and to illnatrate. through it in the position indicated in Fig. instearl of all oil, two parts of iin«ed 

In the meantime here are a few methods 21 one of turn.s i 

, of getting rid of the sharp tongue, for no The join^pin is here soldered to the Before straining this I ad,l sufficient 
: lady m evening dress could wear an orna- tongue, which is flattened and broadened Venetian red in ofl to give iny ah t a de 

ment as a pendant, and have the point out (Fig. 21 a and c); it is placed in position cided j.ink cast, ^yllicll not onK' Sles us 

continually scratching her. And it the sliding along the slot, as indicated by tlie to see that nothing is mi.s.scd but also everts 

after the mimner of Italian moiints for Mo- in between the knuckles, it i.s turned down succeedimf coats upon the 

saic work, there sti 11 remains all the brooch towards the catch in the usual wav Af-i- , ,, 

fittings to prevent the pendant or locket This is the one I mostly use, as it makes being now manipulated as beflme^'l return 

foUows, or evolve sometlung yourself which lyatching : first, the soldered connection of froi,: white lead stiffened ^ ^ ^ 

will be bet er practice for you, only using the j^oint-pm and tongue, which must he gilders’, whiting. After stopping ,vood 

. The simplest way of all is by making the quite clear where it joins the tongue, Fig. 21 to enable the nutty to 1 ardL o. he sS ’ 

jomt-pm to take m and out; so just solder c; the second point is the slot, which must face • the second coat of nab^ , t£n 

a top on like Fig. 12 or Fig. 13, and do not : be just wide enough to allow the joint-pin applied without afiectinf it and should be 

I, , forget all to to come out sideways. I have enlarged ol sinfllar proportions m 

the end of the joint all the diagrams on purpose to make things wall?^, but in this case I use the paintVith- 

I . ri& IS is niuch the same,but it has a peg noting tCrttical ahoatS | 

I i^rted and soldered to the kimckle t this warn anybody that tries their Irand at the irnow eMted n ith 

i ^ows of only the partial withdrawal of the more difficult ones, that patience, care, and whitiiif' with the obiect of 'itonninir 

It is a way skill will be required to carry them out of the°siiction of its surface • and havintr 
wffich 1 ° Indian bracelets, for properly, and even then it seems that it again become tlioroimlilv'drv I finish mv 

' 2Sr“ “rnira- cTu^sy “on , ILr 

' ; “'d ^U'uutimes, p.ey should he taken in hand n ith a dStemi>e^a1eSst ^thidrpr^ii'l 

^ 1 ^ 1 .-I ^ tliorougii intention to do tliB very best, and pone until the present one is entmilptr^rl 

1 ^ta^; Atl rsl: iLfre^ulT“ “ ^ 1" .if 

1 KemSd’gSjiif-S LTalfdm™ fittt.^Vis^'M >t .ta.‘’p«ciS‘rrk?r Ind 

screwed by the fin^^ers so take whatever at ^ A f ^ received instructions from 

I . sc4w, and Shi ™ doS& SaSyTthSl ‘I|' cmhnllishmnnt of 

to ?lShl t “STJul?-Td''ineS l^h’ ^BlankpSSul"sfitSg &,d 

than aSgood touffh ^mSitinn^ ^ skill if “electric” blue or peacock green will give the 

lew mechanics to workout. jo've - mtelhgeut practice is added ; please notice most artistic effect; or, perhaps, you have 

r ftHejomtpbsarellwai^Sttmrm^^^^ practice and intelligence added, for practice originating from a profound .study of the 

f place. ^ tJie joint-pm in Its man To become that depends to a very decisiou, wc will suppo.se, is eventually 

Fig. 18 has a .kW Fi,» * i n • great extent indeed—m fact, almost entirely arrived at—that the teacher’s knowledge 

^ • aUow of the to ws . selection of colour being explained 

Fig 19 has the joint-pin soldered to a can mceed, 

the cap IS pierced and fitted to run on a PtAHf AND DECORATIVE HOUSE ^mnn lu? f of ooats pf oJ 

M through a tube (Tf Fig^ 20 “=00™!^ upon each other, mile.ss for the purpose of 

firaeath the joint or behind nr Tulufra nr -n '°1' _ stopping the absorption; when, however, 

^ la most suitable for your particular Shades op Colours p<.r Practical Use- next coat aS 'lar^r rfrnnnrL^ 

Second and Third Coats. I ^ proportion of tur- 

pentme than oik If we continue using our 

, paint very oily, each coat hardens, so to 

.. - , . - X® Ijaiiit, and get some speak, in itself; but if we interpose sharp 

idea of what is required. ^\e notice that, or turps colour between two coats of oil 

beyond the discoloration of the white ) paint, the former acts as a cement, and the 


plaster cornice, there is little evidence of oil 

aint on its .surface, so that the oil has all 
een absorbed into it. 


E 


r. 


I Jie walls, however, 
having been woll trowelled and finished, show 

glofissy paint on the siir- 


''■i , 




some signs of tlie glossy paint 

not ^h'op face, hence the suction is entirely 'stopimd 

in those qilaces, and, jirobably, nearly so all 

oyer. Under these circumstances, the pre- 

1 ., rt . .. , vious kind of paint, but with a little ijicnc 

same reason namely, that it is the more lead in it, is required for the second coat for 

the cornice, but, for the walls, I make it 

or thicker, and use 




ft • . 




down and disengage the tongue, 
our next e.\ainple, Fig. 21, is one in which the 
bottom knuckle plays a part, and for the 
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w, you vSf finfl "which will follow I Let us now give a glance around the room 

tLTtold^l^j ^ fall-down before I male up t1 

with these 

Iwngdes. ( Fig. 7 is its number. 
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three coatiniss become firmly bound to- into cornice and woodwork we shall obtain harmonious effect obtained. The paint for 

aether. In or dead-painting, sur- pleasing and harmonious results. the woodivork I raakefrora V^etian r^inid 

faces, this same principle underlies the whole From this .short gossip on theory, we turn burnt umber chiefly, with the addition of 
process A last coat of oily paint, nearly again to our practical operations. Preparing a little ochre, lightened up wth white for 
identical in colour to the desired tint of my third coating and ground first occuines the panels and Indian red. In contrasting 
flatting, is very carefully spread, and upon our attention. The sharp w’all colour is any shade of green against a warm colour, 
this ^<mnd, as it is technically termed, the mixed—the proportions of lead and patent it should be remembered that the mow 
thin coating of purely turps colour is laid drier being twelve to one respectively— yellow the green contains, it must be 
before the ground becomes properly hard— with nearly three-fourths of turns to the | opposed by an equally blue or purple- 

one Providing the ground and flatting occasion to measure it out exactly, but if being, wot as has been 
are properly prepared and manipulated, we the solids are beat up in oil into thick colourists, pure green, but a decidedly Utu 

find this action takes place : the oil of tur- batter consistency, it will require turps of gr^n. . 

pentine slightly opens the surface of the only for thinning it for use. I put enough Notwithstanding the principles of colour- 
Lseed oi 1 groand beneath it, so that the of the thick paint aside as will .suffice for harmony are as detinite as those which give 

latter takes hold of the particles of pigment the cornice, and before thinning the re- ns harmony of sound, a knowledge of the 
contained in the flatting, whilst the gradual mainder for my walls, I stain it to warm exact equivalents of a colour will not 

moperly fitted, can be washed as .safely as the impossibility of adequately conveying, success we obtain vnll, however depend 

Sre is as necei^y to successfully to thl sense of colour only, I gUly bring each particular circumstance and under- 
clean and preserve it as it is to prepare it. to our aid the array contained on “ Aspinalls taking. The climate and light, the posi- 

Itl? SSlv that enamel" card before mentioned. ' tion and interior lighting of the room 

of sharp colour and neir the tint of finishing contributor and knowledge-seeking reader, exg-rience 

view to present economy and the tempo- ^ green ” m colour, although of a much hgh er I Pnintj™ a^coloui similar mi. ^ ^ 
atto 3 whin «SS, iSJ^Mrd c^t. ' mtla more whits and^^t^r- Tbs 

limited considerably, by the appearance of will cover much better wlieii siiperimpo^ | white to the latter; whSt the 

the usual gas-lighting arrangement. If, *^“^®king wall pamt I first stain the w^^^ Lepared from the “ tfick white ” put aside 

with or in tlie least detract from the ap- soften .. I ijSe of my woodwork and wall paints-- 

ance is a most important item. . is best to first mix my finishing woodwork down,^ andji up with the hard. 

Now every definite colour has its erm- colours, inade for woodwork, is now third-watw 

trast and complementaiy: that is, a colour As some relief to the ^ . . , d the “soft” sage green, used darker t^ 

' sentiment; ijut which, when placed iiijux- t^' 1 1]!^]vTflethirds of turps to one of 

subdued sharle of green. . ^ the woodwork^ the absorbent smface, this sharp . 

The coin | )lenicntiiry colour of the bright plinth of skirting, I paint . \,iitpi-iincr nM best “ key ” for the dark red, fimshi^ 

green in question is a ricli purple red, the No. 3;’ and, with n. view o np ^ Aug Its present colour is no disadvant^ 

two combined giving a very brilliant appear- the doors in their " A j- ; the^rst coat of woodwork paint wul 

Harmony of colour and brilliancy of panel mouldings and one mender or dm- tne nrs^.^^ 

contrast is not the principal object in this sion of the door fram^e ® , j I am again obliged to break off m 

do. Our test wall colom will therefore lie the warm green, at the f.tarti the fiirecr^ colounng of the 

dull and soft-toned green, anrl by intro- remaining thp most and woodwork. 

dll fl ing the warm complementary colours 1 be compared therewith, and 
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labour to facilitate production. This made As for the piano we are makin 
room for the key maker and action maker need one ; it will be enougli for the present 
to supply the manufacturers, thus making i to describe this one. The action I have 
the key maker and action maker two distinct selected for this piano is what is known as 
trades, .^though I am aware there are a the tape action, from the fact of it having a 
few firms who make their actions and key- | tape or bridle attached to the hammer butt, 
boards on the premises, these may be counted This action was patented in 


we 


TO MAKE A PIANO 

NIL DESPERANDUM 

jhwiBHiSG oE Fitting Ihtebnal Mechasisu 
* Pedal 4t»ran qbmewt and Celeste Pedal. 

The case having been completed, it is now 
ready to receive the interna 
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fieferencea to Letters In Fig, l.—A, Standard j B, Haminer; C, Hammer Sbank ; D, Hammer Rest; E, Damper; F, Damper Rail; G, Damper Wire; 

H, Hammer Butt 1 1, Check Arm ■ J, Check 1 K, Lever or Crank: L, Hopper or Fly; SI, Set-off on Side Rail; N, Portion of Key shoving' Pilot Screv; 
0, Bridle and Tape or Stay; P, Section of CeleBte ; Q, Strings In Fig'. 2.—A, PedalB in Position and Airangenient of Rockere; Flan of Rockers; 
C, Overlapping of CeleBte Rockers ; D, Plan of Pedals; EE, Plan of Celeste with Section of Sticks; F F, Plan of Pedal Sticks to support Celeste; 
G, Crank lowing Method of Working. H. Bass End of Damper Rail; I, Treble End of Damper Rail; J, Method of fixing Standard and S^daxd 
Blo6k; K, Spring for Front of Damper Rail ■ L, Wood Button to secure Action ; M, Sketch of Key j N, Section of Balance Board; 0, Plan of Balance 

» Board. 
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ion, ^ This branch of the trade is known ! ©n the fingers. The firm of Steinway, of 1 back as 1842 by Robert Wornum, who spent 

the finishing. The finisher prepares the New York, U.S.A.j boast of making every a large amount of time and money 111 pertect- 
iys action for the case, and adjusts part of their pianos, having several factories ing the pianoforte, but it did not find tim 
lie different parts so as to bring the whole and an iron foundry, but they are an excep- favour in this country that it deserved 
Lto working order, including the pedal tion. There are a variety of actions in the illustrating the old proverb that no man 
stioOi Formerly, the pianoforte manu- market, each having its particular claims to a prophet in his own country* But the 
j^urers made their own small-work, or merit, but the maker exercises his discretion French makers soon discovered the jnenta 
fcon and keyboards j but as the demand \ as to the one he adopts. It does not come of this action, which wm so much used 
^ pianos became greater, it was found | within the scope of this paper to notice the in France that it acquired the name of 
Pessary to make more divisions in the , merits or demerits of the various actions, the French action. Latterly, however, it 
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hua fouiul more favour in tlioliunl of its liaminov touches the strinsj, sco that the fr;utu'is level \yilh Ihn hack (»f the keys: if 

birth. shank of tlie hniumer is :} of an inch out of it is not, plane it tionii, also mt tlm emls 

The action forms u very important part the nprl>rht or 1 can in <r hack, both emls the tlie frame at the marks you lantic. You 

in tho construction of tho piano, as -with- same. Now keep the front cili^es of the must now cut two strips of yoiiv Imizu er 

out it the* j'iano wouhl merely he a larito stamlards uprijjht or s»\nare, atul mark tho felt, one piece I in. wiilc, and the other tl 

iliiioimcr. The net ion iiiui keyboard form tho front of your stamtard blocks, and keep it ! in. wide, and the Kmj;tli of the keyframe; 
link i*etween iho verforiucr’s hands niul the in this position temporarily. Y’on leave this those stri|*s of haize are to ferui 11 cushhui 

strings. Tliero exists mueh dillerenco (»f fi*r the pre.sent; put your keyboard on yt*nr for the buck of the key to iv.^t on, and ara 

opinion ns to tho weiglit or hnlance of a heneh; take the oxtreme treble and ba.ss placed on fhe back rail of the key frame 
koy or note, ns wlicu the key is prL'.s.se*i down keys otV the frame ; take the treble one, aiul ilireetly under the ]>ilnt screw ; ytm'g.mpj I 

and tho finger taken oti‘, it IS returnevl to its holdiiigit Alhofaniueh from the frontof the line and make a groove with your rahlnit 

former i*ositiou by a weight at the extreme look hoard, rub it under the treble note, and plane aliont a of an iiieh wide, holding 
ciui of the key, and also"tho weight of tho it having Ivlack lead on the bottom, makes tho rahlict plane at an aatrle so that it 
action. fc?o!uo*profer a light touch or finger- | a line on the tojiof your koy ; serve tJm ba.ss tuakes the gri*ove deep enough for v*mv IJ. 
ing of tho keys, while othens are in favour eml in the same way, and you have a line on in. piece of hni;!c to lay in ; the l-m. ‘ 

of a heavy touch ; 1 think, without otVering each key. Vut them in their places on the is simply glued at its trout edge and laul 

a decided opinion, it would ho as well to frame, and get a stiniglit-edge_ and make a the frame, and the ll-iii. is glued in the 

accept tlic happy med ill ni. For if a toueh peneil line neross the whole of the keys at groove and lay .sever it. You will now want 

is too heavy, it renders playing for an hovir the two murks, then take a centre-puneh, on the rentro pin.s of your key frame smalt 

or two more the nature of work, a.s it and make a mark in the centre of oaeh key pieces of cloth the same kind that you used 

makes the fingers and wrists ache : wliilc, if on the lino ; in these piineh marks hole.s are tor the to)* of the keys. In tlie trade, it U 
too light, you cannot feel enough weight bored for |S-in, No. 10 screws, ami counter- usual to punch these mit with jumchesfor 
under the fingers. T’he reader wilt liiul in sunk so that tlio head is level with the koy : the nuriu'sc ; as the re;ulcr will not be pnv 

very old pianos the toueh is veiy light, while these are eallcd )tilot serew.s ; j>ut the.se 111 . vided with these, he must cut a strip of 
in the modern pianos thev have a dcculcd Now make a_itencil line across the keys 5 of elotli the width aml length of the Imlance 

tendency to he heavy. The action 1 have an inch heliind the screws; now take tlie rail, and stretch it across the top of the pin 
selected for tliis piano will require a weight keys otl the frame, and the next operation then^ nib a tile along the top of the I'iiiis, 

of two-aiid-a-half ounces to press tho key will he to load them. There are two audit will make a hole for each )*in; then 

down of each note, so that tho hammer methods of loading tliem : yon can either jiress the cloth down level on the rail For 

strikes tho string. A i*erson ■(•laying, for bore the holes in tho keys, and melt the the front vail you will require two strij 

instance, the (lopular (dcce of music, “The lead in a ladle and i*our into the hole while of felt: cut the.'se the width of your rail, 

Staiden’s IVayer,'’pre.sses a key ilnwn 1,:;:10 holding tho koy on a tint-iron with the and make holes in tho .same way; tho keys 

tiuios, which IS equal to niising a weiglit of Imudlo in your bench screw, or you can are now ready to ho cased on the frame. For 
about 82 U*s. So the reader will readily buy the lea’ds moulded ready to put in the this vou will require two siuiiil tiles, one 
understand that if a touch is lieavy, and a holes and iiiake tight with a hammer; you round and the other square ; if you cairnot 
person plays for some hours, how tiring it will require them j an inch in diameter, get the size you require at the tool shop in 
must be. one or two for each key, according to your your locality, you may obtain them from tl. 

1 will now enumerate tho diireront halancing. Ihiok, Tottenham t'oiirt Hoad, 1\.0. ;hy 

parts of the keys and action ns they are You now make a balance boa til; this rubbing a I'iece of thin pai'er over tho 

lleginning witli tho is a pieeo of wood :1 in. wide, and the rouml anil .square hole, you would he able 

keys, wo have the keyframe on whieh the length of the key: mark one end for tho to .send the size : you use the round file first, 

kej's work, eomprising front rail, luilance or back, then cut a kerf with your saw in the casing the round hole so that the key 

middle rail, and hack rail; in the front niid centre of the wood, and put n piece of thin easy on the i>ins, hut do not make it kx*se. 

halaneo rail are key pins, those in the brass or veneer in the kerf, allowing it to Now use the square tile for the tc)* hole, 

balance rail penetrating tho keys, while stand above a i of an inch. Now bore two anil case so that it tits ; serve the trout holes 
lho.so in the front rail partly do so. On holes (for a wire nail with the head otl, to in tho same way: ol^course you ea.se ciery 
these pins eloth is placed to prevent noise, fit in) and i inches in the front of the kort: key on tho frame. Now 

tho hack rail also liaving cloth to form a have one of your inouKled leads ready ; put as they are 

cushion for the back of the key to rest on. your wire tii tho i-iu. hole, so that it staiuls extreme bass and treble hammers are 

Tho keys in a seven-octave I'iaiio arc eighty- above tlio level of the veneer an inch : put 

live in number, being fifty white or natural the centre hole of your key on, l>egiiiniiig at tho lever is resting on 

keys, and thirtv-live black or sharp keys, tho ha.ss end, then slide your lead towauls down your hhvks_ that are 
Tho parts of tlie tain' action are named the back of the key until it weighs it tlowu. dtirds until the iKunt ot tlie hanuncr is 1 
sfiuidanls, danqier rail, hammer rest, set otf Now make a mark on your koy at the i>laoe froiii the .string at each end \ 
or slide mil, hainincr, damper, lever or where the lead i.s, taking care that it doe.s not cally termed the blow, ns it *** • , j 1 * „ 

crank, hopper or tly, liauimer l>utt, check come on the i*ilot screws : serve as many the hammer has b* iY,„ 

arm, check, bridle* or tape, escai*cmeiit keys as there arc dampers in thi.s way; then to the string. A\ hen yon have got tla 
button, bridle stay, and damper wire. You you change your nail into the 1 -in. hole and the right distance, yon V ^ 

will now require vour keys and action to weigh tlio remainder of the key.s. In tlie hammers, placing it in seieiat on . 

oommciieo work as tho finisher; tlio keys treble the keys are a little heavier, to that your hammers \yill 

you in,aj’obtain from F. Kdwards,tkl, Soutli- eoinpensjito for the weight ot the dampers ‘^*l"*^'*-‘v’’‘^*^".^be.smmk» npngi , e ^ ' 
ampton Street. IVntonville, N, In ordering, in the bass; yon bore centre-hit holes in moye the action eithei to t '5^, * , .1 

a.sk foroncsetofkeys(oriliuaryseiiic\ivoryor tho keys right through tlio sides at the until you have got ‘„ 

colhiluid aceoriiiug to your means, as ivory marks you made in balancing, and fill them place where the blocks or stamU t * 

would cost more, l-l in., T-i in. balance, up with lead; see that tho lead does not ami these imist he ? ‘ 

The ai'tion yon can procure from Y. .V. move in the holes, to jn’cvcnt rattling noises ; bottom ; put a scrcu f . 

llallpike 2i:^, Maro Stroet, Hackney, K. ; as you hammer them in you can try if they glue is dry, then t'^ke your ‘ 

order one tape cliivk action (ordinary scale) are tight by pressing with the thumb. unhook the tape.s 01 ’**J . ,, .*,;iifof 

U) iiicii strike, with hammers eomnlete. You now want a strip of cloth U tm wide, this you can t'«^'dy do by > I 

Your first Imsliiess v ill bo to .set up your and tlie length of the set of key.s ; let the nhers ; notice how t icj u* v j.y vour 

action ill the cases ; take the two screw.s out cloth he of tiriii texture, such as box cloth or have to hook them on . '' 1 ' .A 1 . von wilt 

of each end of vi'ur duiui'er rail and init it Idaek elotli; this is glued on tothe keyset the hanuners out on a i Je of caclv 

aside for the |>ivscnt ; now take the extreme Hue behind the pilot screws, so that the cloth find they ^ hiininicr 

Iniss aiul trel*le haminei'.s tmt of tile i*acket covers the .screws ; you only glue behind the one; \ tlu* shank. 

they are ill, ami file tlie etuis uf the Kliauk.s screw, leaving the Iroiit of the cloth over and cut ft picio 0 , *■, strikesthe 

until they fit the holes in tho hammer butts tlie screws loose, as yon may have to lygu- until the point ot ’S ., ^ • ."this 

at each end of the action, lu tho l*ottom of late these screws. After gluing, cut the keys string chjse umU'i * tfi.'»'Y*aiiitnor slunks. 
each standard juit a dowel, and make two niurt with a knife: you will now require F™ lengtli ti t . A so that 

blocks to fit them (.see diagram) j the.se are some baize or felt to put on your key } of the hanuuerto 
what the action rests on, and are glued on frame—felt such as that u.sod for putting trein the top o _ . .1 . ..i| {he same 

the key bottom when it is in pt'sition. under carpets wilt ausAver your purpo.so ; the this Mock by 

Stand your uetlon on the blocks, nml put put tlie two extreme end keys on the frame, length; >eu r ..iece of wxxhI 8 in- 

the haniinor.s in the bass and treble holes of and mark with a pencil the frame w'here it rabbeting kerf across at tlic 

your action, and xvlien the point of the extends outside tlie keys ; also see that the long, and ina g 
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rail. You must now take a pair oi long-nosed 
pliers, and put the damjier heads on the 
string, bending the wire to right or left as 
needed, and keeping the tops of dampers 
and heads in a straight line ; then put the 
damper wire.s in, screw tlie toil button 
down until there is ith of an incli space or 
play between the damper and lever wliou 

the wire is in, put them in, and then ent oft 
the tops level with the damper Avith a jiair 
of pliers. 

You noAV proceed to ]icdal the piano; 
to do this, you must put the piano on its 
back on tAvo trestles, -so lliat you can 
at the bottom of it; make tAvo pedals of 
beechwood IG in. lonj 

arc in the sketch, ^ of an inch tliick ; mark 
4 in. from the front, and put two pins in 
temporarily ; this Is the distance they stand 
out in front of the ]iliiith ; from these pins 
bore a hole in the rigid or loud iiedal, fll 
in., and bore'a hole in the left or .soft pedal, 

in., for the pedal bolt to pas.s tlirough ; 
these arc made of stout Avirc Avith a nut to 
scrcAA’ on the top j also bore a hole in each 
l i in. from the back for a stout scroAV to go 
through ; glue a piece of felt on the I'ottom 
of each to preA'eut noise. You iuiaa' mark the 
centre of the plinth, ami 21- in, each side of 
this mark you place the ]iedal.s that Avill 
leave a space of 4.V in. lietAvecn the pedals ; 

cut pieces out of the jilinth for the pedals to 
fit in, cut up to the bottom lioard of the case, 
leaving space for a piece of felt to go round 
the hole; this felt is glued in the holes and 
tacked under the plinth ; now let the pedals 
rest on the pins, and put thcMU in their 
respective holes, and mark through the holes 
you made for the bolts ; at tlicsu marks bore 
two ^-in. holes through the liottom board ; 
now put your pedals in their jdace and put 

a stout screw in the bottom of each. Next 


Having secured the action, you will 
probably find that your hammers do not 

lie evenly on the rest: some may be a 

shade high, Avhile others may be Ioav ; by 

taking bold of the rest in the centre and 
pulling it forAvard, you Avili find sonic of 
the hammers follOAv the rest: the.se are Ioav ; 
take out the key and turn the pilot screAv 
up a little until they remain stationary ; if 
any stand a little above the rest, take the 
key out, put it on your bench, and give the 

cloth over the pilot scrcAv a sharp blow' 

AA'ith a hammer. The hammers being in line 
on the rest, the next operation Avill be to 
make the touch : that is, the depth the key 
presses doAAm. Take tAvo pieces of AA'ond 

Aths of an inch thick, 2 in. long, and Jths 

of an inch Avide; on the back of these is 

screAved a piece of lead suftieient to press 
the key down ; these are named touch 

weight.?; one is placed on the front of a 
treble key, and the other is placed on a 
bass key, then a light straight-edge is placed 
from one touch Avcight to the other • if the 
keys are too high, and your straiglit-ed 
doe.s not touch the Aveiglits, then your touch 

is too deep; you must alter this by placing 
a piece of cardboard under the front rail of 
your key frame ; if your straight-edge rests 
on the touch w'eights and the keys do not 
touch it, then your touch is shalloAv; this 
can be altered by putting a piece of card¬ 
board or thick paper under the middle rail 
of the key frame at the places Avhere it is 
seteAved ; get it as nearly right as possible 
now screw to the straight-edge in this manner, then 

must take a shaving off the bottom of 

for this, lean the treble and | the high keys, Avhile a piece of paper must 

be put on the centre pins to raise the Ioav 
ones ; those keys that are out of square may 
be made square by tapping the centre pin 
either right or left, as reiiuired ; the sjiaces 

of fronts of the keys are noAv made equal by 1 get out the rockers : these you cau make of 
a key spacer : this is a forked piece of steel deal 11- in. square, and one piece Avillbe2 ft. 
Avhich mOA'es the key pin to one side or the long, and tAvo pieces 2 ft. G in. long ; on the 
other ; you can do it AA'ith pliers, but do not 2 ft. G in. rockers a small block is glued at 
scratch the pins. the bottom 10 in. from the end, Avhile the 

Having spaced the fronts, now' S]iace the 2 ft. rocker ha,s a block 8 in. from the end ; 

sharps, and by tapping the centre pin of the take one of tlie 2 ft. 6 in. rocker.s, and put 
sharp, space it betAveen the tAvo naturals it on the bottom board, extending 1 in. over 
on the balance rail; the backs of the the hole of the right pedal, the block being 

aced by striking the key ou lo in. from the pedal, tlicn mark through 

a hammer on a flat iron the the hole, and bore a hole at this mark for 

the pedal bolt to go through, the other end 
of the rocker being cut so that it is a ^ of 
an inch from the bass end of the case ; the 
rocker is bored Avith an i-in. centre-bit half- 
Avay through over the block ; then bore the 
remainder Avith a spoon bit for a 2-in. 

: from the hole at the liottom round 


e you want to cut them. Having cut 
e :*,nr hammers to the length required, you 
I file the ends of the shanks so that they ht 
^ ‘ the butts; do not make them loose; begin 
^ the treble, and take each one in rotation 

according to th e numb ers. Wh ile doing this 

will have to lean the case back, as the 

will have a tendency to fall 


Ft ^ 


■ 


Jm 


I 




u 


mers 

’ forward , n * ^ i 

After fitting them all in, take tAvo 

amall straight-edges about 8 in. long; begin 

at the treble, and place one on the top of 

the hammers and the other under the check 

arms, and see that the tops of the hammers' 
and check arms are straight; if they are 

not so, file a little off the end of the .shanks 
■until they are. You now proceed to glue in 
the hammers: have your glue hot and of 
medium thickness, use a small stick to glue 
with, put a small portion on the sliank, 
place in the first butt at the treble and turn 
the hammer round tAvo or three times while 
it is in the butt: this forces the air out, and 
assists to set the glue. Now place the 
han imer up to the strings, and see that it 
strikes the note square ; glue about a dozen 
in this Avay, then press one straight-edge 
under the check arms and the other on the 
top of the hammers, and see that they are 
straight; then draw the hammers back, and 
let th em lean on your straight-edge about 
3 in. from the strings : this is the distance of 
your blow. While they are in this position 
regulate the spaces so that they look even 
to the eye; serve the hammers right 

through the set in this way; 

your hammer rest on with two screws. T o 
find the place 

bass hammer back, holding the hammer 
rest under them until the point of the 
hammet is 2 in. from the string: this will 
he the place for it to be fixed. When the 
hammers are all laying back on the rest, 
just look over them and see that they are 
to your satisfaction ; when your hammers 
are dry, place all the tapes or bridles as 
before; now put your keys in the case, and 
take out the keys AA'here the frame passes 
over the cross rails of the key bottom ; then 

■ move your key frame to the right or left, 
until each key is under the lever of each 
note. Now mark the front, middle, and I keys are _sp 
back rails of the frame for holes to be bored the side with 

for screws to go into the rails of the key Avay you Avish it to move; strike on that side. 

bottom. Having bored these holes, put your Now you will have to fit the damper rail 

key frame in position, leaving a space of when the dampers are on the strings; the 

^jth of an inch betAveen the front of the largest damper is for the extreme bas.s note, 
keys and the lock front; screAv down to Let the rail hang OA'er the standards 1 aii 
' your key bottom. At each side of the inch each end ; at the treble end a hole is 
standards, blocks are fitted to fill up the bored through for a sciw to 'go in the top screAv 
space between them and the ends of the of the standard, while at the bass end a the block over, and put a pedal spring on 

■ case ; these are 1 in. iu thickness, and are slot is bored out for a round-headed screAv so that the point of it conies near the bolt 

made of hard wood; the bass one has a piece to go through freely so that it does not touch hole; now clean thi.s nicely Avith glass ])aper, 
cut out for a pedal stick to work through, the sides; on the front of the damper rail at rub some soap on the block ami spring, put 
the hole being lined with cloth ; the pedal the bass end a piece of AA'ood 4 in. long is j'onr holt through the pedal from the bottom 
stick is tapered from an inch at the bottom scrcAved and glued on, and extends beyond and through tlie rocker, put j our screw' in 
to 1 an inch square at the top. In a line the damper rail to Avitliin ;^tli of an inch of the through the block, and then pull your pedal 
with the front of the standard a end of the case ; behind this projection, a and see that it Avorks free, Avitliout noise; 

i slot is cut out of the blocks for a button to crank (which is screAved on the end of the you do the same Avith the hack rockens, 

fit in which secures the action in its place ; case) Avorks ; it presses the damper rail except that they overlap each other, and 
i the position of these blocks on the ends of forward, Avhile a spring screAved on the front the pedal bolt penetrates both ; the short 
t the case is 1 in. above the top of the of the standard presses it back, the screw' at rocker is at the ba.<.s end and the long 
£. h^ineT rest; put a screw through these i the treble end acting as a centre, and the rocker at the treble; nib ])lenty of soa]) 

into the ends, also glue them; noAv scratch bass one keeping it in position ; the bottoms Avliere there is friction, lly referring to 
a line under them on each standard and of the dampens should be ^ an inch above diagrams you aa'iII 

l^put a small dowel in, allowing it to stand the hammers Avhen they touch the string; arranged ; the soft pedal in this piano is 

|||.put i an inch : these press under the blocks if they are too high, you must cut a piece Avhat is kiioAvn as the celeste : this is a strip 

innd prevent the action from moving off the tops of the standards until they are of felt or flannel on a slip of Avood, so that 

ppwards; then screw one button on each right, then screw the damper rail on, and Avhen the pedal is depressed the tAvo ends 
^andard to fit in the slots before mentioned; screw a stop on the back of the standard to of the slip rise simultaneou.sly, and inter- 
rnese you can make of beechwood ^ths of prevent the damper rail going back too far, pose the flannel betw'cen the hammers and 

thick, 2 in. long, and j in. Avide placing a piece of felt between to act as a strings, and so softens the tone; the loud 
l^itnd both ends and bore hole in centre fpr buffer ; there must be a space of §ths of an pedal moves the crank, which gives the 
Riiu. screw. * betAveen tlie top of the damper and 1 damper rail a forward moyement, taking 
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hiatus, and often very efficiently links archi- 
tectural and building sciences. 

The scaffold has to be got together often 
by the humblest craftsmen in the building 

trades, often with the most inadequate 

mtyterials, the pole-bearers and putlogs 
being old and decayed, especially the ropes. 

To aid the builders, any plan which ccm- 
bines safetjr and_ economy would be wel¬ 
comed. A Swiss invention for that purpose 

is now shown by the accompanying illustra¬ 
tions. T. G. Grossman, of Seefeld, Zurich, 

is the patentee. He substitutes steel for 
cord in securing putlogs to jKiles. 
shown at the Paris Exposition, and every 

oppoi-t unity of examining the scaffol din g 

was given to those interested in such 
matters. The structure shown had all the • 
firmness of a permanent building when 
heavily loaded to test its strength. 

Fig. 1 shows the “dog-eye,” with two 
clutch-points ” driven into the scaffold- 
polo. upholding a cross-polev Fig. 2 is - 
another view of the same. Fig. 3 is a scaf¬ 
fold iron with an extra double hook above 
the pole-hook for wedging the hook that 
holds the putlog tight. Fig. 4 is another 
view of the same, h igs. 5 and 6 show other 
forms. Figs, 7 and 8 , the scaffold-iron used 
to hold an iron bracket wedged tight to the 
pole. 


the dam|)ers away from strings, and allow¬ 
ing free vibration, and so inalang the tone 
louder. By referring to diagram, you will 
see that tbe two sticks whicli hold the 
' celeste have slots in them; also a piece 
cut out of the top for the celeste slip to 
ride in; screws penetrate the slots into each 

end of the case to keep the celeste in posi- Sometimes the new building falls to pieces 
tion, so that it is near but does not jar on “before there is time to get the paper on to 

the strmgs ; fit it so that the top edge of the hold it up,” remarked a man on a jerry 

flannel is J in. below the strike line when building that threatened to collap.-^e wheii 

the pedal is at rest. You now make a crank one of the doors slammed. The law is 

as per sketch,-of beech i in. thick : this is lenient to such malefactor builders, or it 

screwed on the end of the case above the would not be atteinjited if the penalty 

damper rail at the bass end, the front of penal servitude for such delinqueuts. I’here 
the crank being over the pedal stick, the 

back being behind projection of damper rail. 


Brace for Boring in Angles. 
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Stojw-cleaVING Tool for SiLvLL 

Specimens. 

To the lapidary, ^ the geologist, and the 

amateur mineralogist, a handy tool to cleave 
with more exactness and less waste than by 
the hammer has been much wanted. Some 
specimens that have to be opened are so 
valuable extrinsically, from their rarity, that 
the small cost of this tool would repay the 
owner at once using. Its value may be 
judged when jade has to be cloven so as to 
produce two surfaces without fiacturing 
any but the part to be divided; and such 
rare stones as chrysolite, aurite, pectolite, 
fluorite, coral, etc., to be opened in a direc¬ 
tion for special results. 

Such a tool was in use by one of the most 
scientific geologists in France, with tlie 
largest display of valuable minerals and I Figi 5 

fossils collected at the French Exposition— 

Mr. W. Foote, of Rue Desaix, Paris. It is 

American invention of Mr, F. A. Clan- 
field. Dover, N.J., United States, for whom 
Mr. Foote is agent in Franee. 

The illustration needs little description. 

It is nearly all cast steel, somewhat like the 
bed of a lathe, with two poppet-heads, each 
with a chisel in a socket-hole, with cross 
drift-holes, to enable the chisels to be driven 
out at any time. The head, a, is recessed 
into a slotted mortise in the bed-top, form¬ 
ing a movable joint, turnin 
crum-pin, B, by the purcha.se obtained by 
tbe screw, c. The shifting-head, e, has a 
tongue a third of the width of the bed-top, 
w'hich is recessed into a long slot, f, shown 
by the dotted line. This is to take any side- 
rack, The movable “ bridle.” g. is the 
main stay to resist direct .strain in cleaving 
stone. It consists of i-inch square steel 
Iwnd, fitting quite round outside of bed and I 
]K)ppet-head, secur^ only by the pre-ssure 
in action, drawing it into angle-uotches on 
the under-aide of the bed. It requires no 
bench. A table serves to rest it on, as the 
resistance in cleaving is self-contained. 

The force required for the harde.st agates betiveen the architect and the builder. One 
or gems is often less than for softer stones often i.s biassed by rules, the other often 
of the same bulk ; but, so jimverful is tlie ignorant of the simplest laws of mechanics, 
leverage, that a lady can use it with ea.se. It and lielpless to fiiltil the main praciicai pur- 

ia about 2ft. long by Klin, hijh.—.1. (K. | poses of his trade—make a sound biiiKlin 

as a coinfortable dwelling'house. Any one 

clerk of the works ’ 
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Fig. 3. 


A ]iractical builder would see at once the 

merits and disadvantages of the invention, 
and also see that the merits predominated 
for economy and security. He already 
practically employs a somewhat similar 
means in his “ baulk-dogs,” which require 
to stand exceptionally great strains, ouch 
men arc never slow to appreciate anything 
whieli is a practical and commercial economy 
in their trade. The way the scaffold wto 
taken apart by two men was conclusive in 
the gain of time over using ropes to tie the 
jiolcs together, and then wedging the tying 
tiahr, in scaffold-building.—J. C. K. 
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Brace for Boring in Angles. 


All workmen, as well as amateurs, know 

bow tedious it is drilling holes in the in¬ 
terior angles of furniture or buildings. The 
ordinary brace cannot be used for it. The 
geared biace, however small the mechanisiB, 
cannot drill one quite at the bottom of an 
angle and perfectly parallel to one of the 


on the ml- 


or 


sidei^ 


V brace, similar to sketch, was shown at 
the Paris Exhibition, and seems to m to 
overcome this difficulty very well indeed. 
It is really a simple l^race with the bit in a 
separate sha!'t,out of centre with thehanme, 

but connected therewith by a double hook a 

joint.—H. B. P. 
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SOME MORE photographic 

APPLIANCES. 

BV AN OLD HAND, 


Scientific ScaiTold Tlee, 


seems a hiatus in build in science existin 
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DR\rN-ixG Race fob Plates-Coptikg Easel 

Lnstaxtaxeocs Shcttebs. 

T?h' Draininfr Rack /or PiaUs is a 

convenient, and almost, so to saj, 
adjunct to the photographer s maten^. * 

A I is made of two kinds, rigid and folW 

Since the introduction of 
development of negatives is r»iA, 

on .It home. The raison d'etre for the teW 

in<^ form is gone: the only 

this kind was portability. To ^ 

one, cut out two pieces ^ j/ 

ther wooii—it is immaterial 1 m. 7 - 

each make two grooves, ^ 

deep, at rigM 
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ScIF:N<'E in SrAFFOLDINfl. 

To eref't tlie sraffold from which a large 

tore is ri-arod is a skilful piece of handi¬ 
work. Uocent improvemcikts of elevated 

stages,” from which a building can be 
erected without the network of sca.ffoldiii 
is a real scientific advance in building 0 {>ci'a- 

tinns, but it is mostly re.strictcd to very 

lofty buildings, so that .scaffolding of the 
ordinary form will still l»e ii'S'-d for dwcllin 

and factories of small altitude. 
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stone-Cleaving Tool for Small Specimens. 
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^' 7*7 Rack —a a, Ends of Rack; Y Y, Mortises for Supports for Groovliig: B, Support for Grooving; C, Grooving. Fig. 2. 

IV A : F, Flu ; Y Y, Solid Feet; B, Door : P P, Bolts. Fig. 2 A- ^ 

1 Weight; D, Case to guide Weight; E, Rack; P, PuUey ; S, Cord. Rg 3. 

li f ^ ^ Front of Case ; 3 , Shutter in Position : 

Molded Drop Shutter, working with Elastic Band 

In, Apsrture to romove Spring' C at ch. 


Front of Easel 

Back of Easel—G, Groove; Z Z, Uprights; 
Board of Easel—X XXX, Pins. Fig. 4.—Drop Shutter 
A, Ebonite Shutter; D, Opening In Shutter ; E, Wedge Stop; F, Ditto ; G, Catch. Fig. 6. 

A, Case -with Grooves; B, Ebonite Shutter ; H, Pin; J, Elastic Band; K, Catch; L, Spring Catch; 
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i'Darn twi either wood or zinc. The ordinary | opposite each other. They are best fastened 

li^thift „„ wideand-Im. grooving of a plate box is sometimes I to their supporting side-s by small screws 

r > ^ as may be deemed convenient used, but not to be recommended, as the ] any projecting end carefully filed off. A 

thPTTi Pa? glue edges of the grooves arc likely to tear tlie j coat of shellac varnish will complete it. 

of hrkffnmfl ^ A * ^ grooves to form a kind film of negatives set in them to drain. The T/i^ Copj/iitg £asef .—In all studios where 

face nf inside shape of the V avoids this fault. Care must ! much copying is carried on some contrivance 

u attach some V grooving, made be taken that the grooves are directly l is requisite to support the picture, drawing, 
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or whatever it may be, at a true riglit^angle filiutter on the Lena hood tenda to rend* i i )jy Hlofjing the shutter, m that_ 

to the plate. The foUowinR easel (Fig. 2), leas steady. Any eliake produced at tlo i vir liun is causeci, or the speed mcrewed hf 

^thou^ (somewhat cumbersome, answor.s mr/of the journey of the shutter is of ii" ittru'hing au indiaruhher band whose eta^ 

the purpose well. It will be seen to consist consequence, the exposure having bci;)i tifity will give impetus to the fall. This i_ 

of two strong uprights on feet, framed to- otlected; but the vibration (luring , a very useful shutter, and free from vibratioa, 

gether at the top and at a short distance froin the time it is in transition is fatal to a shai |> [ and nutch good work has been done by it, 

the floor, also centrally, ii board ivorking in image. Such vibration is very difficult, if j Instantaneous shutters for very high epeedi 

grooves between them, kept in place by a not impossible, to detect, except in the iin- are altogether more elaborate amirs, and 

rack aud pin, and balanced by a heavy satisfactory result, A rough and ready are made by tlic judicious combination of 

’ wnight suspended in the rear. The difler- method is by holding the lens in tlie hand wheels, levers, and powerful springs. A 

' once in this from the ordinary artist’s easel i.s w’htlst relea.sing the shutters, and noticing mod i heat ion <>f the drop shutter is construc- 

that, instead of open framework, it consists if there is any tremor during the movcmuiit. ted by substituting a groove, as in Fig fi, 
prai^ically of a large drawing board, on A very trifling jar may thus he deteetud. for one side of the casing. A small knob, a, 
which can be pinned or fa.stenc<i the draw- We will proceed to con.strnct one. In the is screwed into the shutter j an indiarnbW 
ings to be copied, an advantage that will be first place, the size of tlie lens for which it liaud, j, ]»as.ses over it. l>eiiig fastened at each 

Appreciated by those who have much of this is to be made must be known, the diameter end to the sides of tlie case ; the shutten 

cmas of work to do. To construct it, cut of the lens mount deciding the jiroportious being drawn out, the band is stretch^and, 

out two uprights, zz, 8 ft. long by 2,} in. of the shutter. A lens most frequently used on being liberated, drives the shutter aiong 

The upper end of each may be for 8t by fij pictures is the Uaj)id Kecti- the groove. A small spring catch is fixed 
somewhat ornamental, and the lower fixed linear, the diameter of the leus hood being to the lower edge of the slide that falls into 
into solid feet, yy. On the infside of 2,1 in. We will take this as our guide, a slot ut tlie end of the journey, thus pre- 
one upright cut a groove 6 ft. long, o-, Phiiie and smooth .some ^-iu. mahogany, or venting any rebound. This shutter is 
and hollow the other_ out sufficiently other light, close-grained wood, and make horizontally, and the speed etitirely regu- 

deep to correspond with the opposite two pieces, 3.V in. wide and 8 in. long. Glue latt'il l>y the strength of the elastic hand. 
CTOovej and make up the outside with a a stnii of woocl J- in. thick and .3 in. wide The roller blind shutter is, as its nanie 
Binged door, bolted top and bottom (Fig. across the centre of one of the piece.s (Fig. 4 indicates, made on the principle 

2 aX which, when closed, forms a groove b), and when dry, cut an opening sufficiently sjiring roller blinds, and may either be u 
for the projecting pins of the central board large wlien lined round with a bit of cloth behind the lens or before the plate, working 

(Fig. 3, K X X x) to work in. To the or velvet to tit the lens liaoil exactlj^ anti eitiier frnin to left or from top to hot* 
centre of the bottom of the board fix an tinnly ; in the middle of the other, exit tom. The blind itself h made of opaqae 
iron bar perforated with holes, hfiIf an inch an opening 2} iir Hquare, c, lilackeii material, witii an opening cut across the 
apart, e, which passes through the lower one side of each with black variiisli or ctrntre of about half an inch in width and of 
connecting bar of the supporting frame, Ste[ihens^s ebony stain. The stain is, per- the lerigtli of the plate, or diameter of the 

atrengtliened with an iron i>late, atul is haiis, the best. A strip of wood rather lens, according to the position it is intended 

retained at any height hy tlte pin, f, l>cing more than J- in* square is glued down earh to occupy in the camera* 

passed througn and resting on the frame* side to septirate thejiieces, and all glued anil Anuther very gnod form is the doubls 

On the lower face of the board is fixed a screxved together. We now have a shallow dro]i shutter, designed by Mr. A Cow 

ledge, W, for the purpose of supporting case* open at both ends (Fig* 4), with aper- and intended to work behind the lens, an 

framed pictures that would be too heavy tvires in the centre ol each, and facing each i.s |-nxeti('ally jiart of the camera front, 
to be supported by pins driven into thei other. In a piece of cln^nite preferaldy, xvorking quite inrlependently of the Jena 
board, the usual way for light works. The altliougli wood xvill do, ^ in* thick and 14 "I'his \s coustriicted of two separate sliding 

diagrams will explain the construction in in* long, the width of the inside of tlic case, ])iccL'rJ, one al lOve the other* On applying 
detaiL make an oblong npeiiing, J\ 4 in. lotig and the release, the lower part falls, disclosing 

Instanianeom Shutters of all jdioto- in. wide, bu that it wilt pass through the lens; and, on remavlng the pressure 
graphic appliances, perhaps, most varied in the case xvith little or no friction* A strij* on the imliarubber ball, is rapidly follow™ 
character, and may be numbered by the of wood, K, is attached to the upper end to hy tlie other, w^hich covers it again* ^ 

hundred, every maker having some pet act as a stop, preventing the slide from is imt a very rapid working shutter, but 

design or his own that may embody some passing through the case after the exposmv stiHiciently so for moat purposes* Very fiw 

improvement on those tliat have been has been made. In order to |)revent any from vibratitm, the fact of its bein^ attach™ 

already constructed. Tlie object in all cases reliound, tlte strip at the top is made wedge- to the camera instead of the lens is gr^tif 
is to give a brief exposure to the l^late, shaped, as Fig. 4, f. This coini>lctes the in its favour, as any lens can he used, i 
always expressed in fracticjns of a second, wooden portion of the shutter, and it may sfiective of size* The convemence of tins 
in contradistinction to time exposures, be actuated by hand, but it is 1 letter to fix form has made it a favourite with many 

which are generally understood to be a catch, g, on the sitie engaging with smali leading phqtograi>hera^ 
from one second upwards. Some shut* saw-cuts in tlie edge of the shutter* In can \m readily given with it, the exjiosure 

ters claim to be under the control of the oriler to ascertain the proper iiosition for continuing so long as pressure is ^ 

operator for any space of time, their speed these cuts, pull out the shutter until tlie the ball ; remove the j>ressure, and toe le 

being regulated by tension springs, and lower part entirely covers the opening of the i.s at once cloi^ed. 

marked by a pointer on a scale* As to lens, holding it up to the light to make eer- 
their accuracy for high speeds, it is some- tain that none can pass ; then make a saw- 
what doubtful One of the first contrivances cut in it just above tlie top of the casing, 
for instantaneous work, and which even Push down the shutter until the opening is 
now is not to be despised, i.s the drop shut- fully disclosed, and make another cut. ^ 
ter {Fig* 4), which we proju»sc to descrilie. simple pU^oted catcli (Fig. 4 g) is now fixed 

It essentially consists ol a itcrforated sta'cen, tfj tlie side of the case, the end of wliich 

A, falling lieffire tht' lens, the exjiosnre will jii.^t engage the saw-cuts, and retain the 

taking place during the tinifi the opening shutter in tutlicr position with the lens di,s~ 
j)Mses before tlic hm.s in tlie act of falling, closed for focussing or obscured ready fnr 
the weight of the shutter being its onlymotive cx]K>.sure* A sliglit pressure with the fingi;r 
power. This speed may, however, lie aiTi'lrr- unw orx tlic c;itch will liberate it and tlie 
ated hy the tension of an elastic band. Tins shutter will fall, tlie wedge-shaped stop, F, 
kind of shutter lias several moflilicatiims, to preventing any rebound. The favourite 
work behind the lens, ami through the lens method of working nil instantaneous slint- 
inount itself in the ]jositiori n^nalty oeinipied tors is hy the pneumatic release, which is 
by the diaphragms. Tlie condih*ais e^sential simply an indiarublier tuljc with an air-tiL^ht 
for the satisfactory working of rdl shutters litjUnw ball at one end and an expanding 
that are used in front of the lens, and tube at the otlier* Pressure applied to tliE^ 
attached to it, are, firstly, freedom from ball exfiands the tul>o at the other end 
vibration during its action, and the absolute pressing against the catch, and so setting it 
obscuration of light from the lens at other in motion* The time of exposure of course 
times. They should also be of as light depends on the rapidity of the fall and the 
weight as it is possible to make them, as they length of the opening, AVith a shutter as 

are generally used on small light caincraw described, about the twentieth part j * ^ 

and lenses^ that the additiouai weight of second is occupied; this may be decreased ) nmae ai sues 
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OUlt GLIDK TO GOOD THISflS 


to send ffrdspiirt ^pem* 

(.(•.% in tM^U. moihliK fy, 'Iiul n-orkshop 

Hitilor 0 / H’O/tK J-r wAiu in "0«r Ouult lo G^ 

n it tluimhlf thnl ./WPiJiKtu aJkonM #« « 

(iunitnfKion uiki (/..(itti; in nii ««“ •''**” “1*^ 

'«((>«< vithoul S;)eti*iwiu (hut «»i 

tci(( (.* n'(jirn«i at thr tarliat itjqmivnUy. II 

that ti-erglhiny i« nnaewi, W 

ifj' iiuriU only, and that, (U <( ii in 
OM who hat fi iiWW'? artiilt M tale to Mmn 
it in Ihit department qf iru/tx ehari^att 

n'dicet giitnparUtkx in no uw* c/ the naturt of aa 

tismunts. 

1 lit).—P atent Wibb Thkbad Feist Baw. 

I have replied more than once to 

Shop ” that when I waa in a poaitao^ 

stilt.’ positively that the j 

I’lvt Saw was fairly on the market I wom d 

liie sizes in whieh it is made, and tte ^ 

current. I am now well able to do this, 

have received epficimens from different 

A correspondent who givee no dmhj) 

saws, and eaya, ** 'fhe two 

lineat, 00, and a thicker one, No* », Wj 

between- My c 
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Mr. Herbert Bolton 
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Bradley, 


Jiiuiself 

> dealer in Fretwork Materials and Desif^ns, 69 
^ M Burmantofta Street, Leeds, writes; '‘Herewith 

I beg to submit to your notice saniple of tlie 
Patent Wire Thread Fret Saw that has been 
jnucli inquired for in * Shop * for some time 
past. Will you mention in ' Our Guido to Good 
Things’ that these are 7d. per dozen post free, 
6a. per gross ? The sizes are from 0 to 6 in- 

They are also kept on sale by the old* 


SHOP: 

A COBNEB FOR ThOSE WHO WAKT TO TaT.Tt It. 


registered with the Clerk of the Peace as stated. I 
applied to the Clerk for County of Kincardine, but 
ho is not aware of on what conditions a printer 
may carry on his business, and if they have to bo 

registered, he says, it is not with him. How does 
IL E. C. account for this? 


a 




I 


NOTICE TO CORBESPONDENTfS, 

In C07ts^QUC7i^<* of tht firtai pres^ture itpon fftc 

Shop coluvuis of WORK, eoHf/*J7^l^fo7^v (tr^c 

requested to he brief mid eoucise in all future 
QuesiioTts and replies. 

answarin^ an^ oj iJit suhmitM to Corre- 

spoiuhitUf or in referring to amjthing that has apjKarcd 
in '* Shopt** writers are regucskd to refer to the n tan her 
aiid page of naifi^jcr 0/ AVohk in ivhkk ^thject 
under consideration apjKarcd, and to gire IH heading 
of the paragraph to which referstice is j^iicide, and t/jc 
iriieia^s and place of reskhnee, or the iiom fit'.phniic, 0/ 
the writer by the question has been asked 

whom a rejily has been already 

not be ijiiva to questions which do not Lfur ou ,sHt- 
jects that fairly contc wiiJuH Ehe scope of the Maga^rine. 

I.—Letters from Correspondexts, 


I 

i 


if 


so 


* w 


Taldng out a Patent.—Loco {Flrviburu Park} 

writes :—■* As one greatly interested in Work 
from its commcnceiiieut, I was glad to see an 
ur!icle on tlie above subject (see page 516), os I 
believe nmny would-be iuvcniors are kept from 
availing lliuinselves of the protection atforded by 
law, tlirougli ibcir ignorance of the mode of obtain¬ 
ing a patent. To stich as these your correspondent 
C. C. C. lias ailordecl some valuable lunts. while at 
the same time lie seems to Jiave fallen into the 
same error as, I might say, the majority of those 
for whom his article is iutendod—that is, that as 
soon as provisional protection is obtained the in¬ 
ventor is safe, or. to quote his own w'ords, 'its safe 
(meanwhile) 03 if the patent had actually been 
granted/ Kow. all hough provisional protection 
sccurea us against subsequent applicurits, and also 
secures to us the right lo pubh-^ii and use the in- 
veiUion without prejudice to the patent to be ob¬ 
tained, it docs not secure lo us the full rights of 
a ]ialentcc-lhut is to say, the right to prevent 
oihers from making and using Uie invention to their 
own prolit. For instance, suppose 
friend, tlie inventor ot the 


or 


ItL 


If 


elusive. 

established firm of Messrs, Moseley & Son, 32;?, 
High Holbom, London, W,C*, who wrote to me 
short time since to say that they are now pre¬ 
pared to supply them. These saws are so con¬ 
structed that the teeth project on all aides, and 

the teeth run in a spiinl from end to end it 

that the saw teeth are first cut in the 






a 




or to 
Answers can- 


I - as 


appears 

ordinary way, and the blade is then twisted in 
order to give it its new form. The advantages 
daimed are: (1) That it will cut in any direc¬ 
tion, BO that it is tinnecessar)'- to turn the work ; 
(2) that it never sticks fast but constantly frees 
itaelf; (3) that it is stronger than any other 
saw; (4) that it retains its cutting powers 
longer; and (5) that it cuts more raj^idly than 
|^,any other saw. Further it is said that the per- 

iormance of this ingenious invention is most 
surprising in the way of cutting, and that the 
1^ peculiar make renders it entirely free from all 
jF the faults peculiar to the ordinary fret saw, and 
capable of doing work that cannot bo accom- 
i plished by the latter. A considerable saving of 
li time is said to be effected by its use and its 
I practice. Although its cost is somewhat higher 
it is found to be more economical than the 
straight fret saw, because a greater amount of 

- work, on the average, can be done with each 
^ individual blade. 


r 


Angles for Hoppers.^J. G. \V. (Glastrow) 
writes:—“On page m, Ko. 2li, li. A, B, gives a 
sketcli of how to get the Eing'Ic of boards for hopper, 
which is quite clear. Instructions are still wanting 
how to find the angle for butt joints when ihc top and 
bottom edges of the hopper are square to the faces 




^ * 1 


our HU aginary 

whcclbaiTOW, after 
gelling provisional protection lor his invention, 
loriliwitli starts to make and sell the 

second individual or imitator (of which thei-e are 
many), seeing that the invention is onl 5 " provision* 
ally protected, also starts to make and sell similar 
w'JiceJbarrows. Then the original inventor has no 
remedy wiialever, as he cannot sue the imitator 
for any act of infringement committed before the 
patent is actually granted. Any profits that the 
imitator may have gained are therefore legally his 

1 tlo uot see exactly %vhy your correspondent 
♦should prefer to describe cvcrytliintr so fully by 


ft V 


A A 




same. A 


I 




own. 


r'liuuiiL iJil-Lur Lu uusunoe cvcrriQing so raJ 13 '‘ oy 
the uid of drawingfs, ns when theeoniplcte specifica¬ 
tion conics lo be filed he will then have to adhere 
pretty nuicli to the dcs^cription given in the pro¬ 
visional specification, as tlie examiners arc sure to 
object to anything being inserted in the complete 
specification which ’was not indicated in the pro- 
visioual specification. Your correspondent G. C. C. 
would have done better to have lettoutthe claim 

^vhicJi ho makes at the end of his specification, as 

110 such claim is necessary in a provisional speci- 
licaiiom _WJierc a cojiiplcte patent is taken out in 
I he first instance in addition to the two forms 
marked a form marked A or AV, bearing a £1 
Slump, as in the case of provisional protection, is 
also required. It will thus be seen that the forms 
for the complete patent will cost £4. tlie same 
when a comidetc is tiled after a provisional. 

I With regard to Loco's conuiients on what has been 
isuid d propoa of provisional jirotcctioii, 1 must 
St til be allowed to retain my former opinion. I 
know tliut the words of the ollieial circular are 
lliat “Provisional protection entitles an applicant 
to use and pnblisli his invention without prejudice 

to his patent rights, but doe:^ not protect_ 

the consequences of infringement, 

’would seem to credit it with 
only. 

opinion drawn from experience may give a more 
true aj]jn’eciatioii of it. A ri\^al maker may, as 
IjQCO bUggests, make and sell a similar article. 
Hut he cannot well do so without ils coming to the 
ears of the inventor, who thereupon complete hia 
patutit, and stops the sale, witJi probably a result 
of loss rutlicr than gain to the pirate. Or, a second 
inventor may, in the interim, obtain pmtection fof 
a similar invention. Such a ease has occurred 
’Within iny own knowledge ; but the first applicant 
having ihe right to complete tirst, did so, and the 
second inventor had simply to Viithdraw, Only a 
negligent inventor will, as it appears to me, bo 
otherwise tlian virtually" safe. As regards a claim * 

111 the provisional specification, it is immaterial; 
additional cJuiins can be added in the complete 
specification. It is rather a mutter for individual 
judgment. As to Loco's objections to the free use 
of dra’vvings, let me say that an inventor ought to 
be able 10 adhere pretty much to his drawings; 
but he can, if he pleases, add others in his com¬ 
plete specification. 1 have added a converse 
method in one case, and no objection was made to 
it the examiner. Loco v\ ill, I think, see there¬ 
fore that liis objection is of no great moment, 
whilst the following special advantage may be 
instanced, I£ he beai's in mind Uiat “ pictures are 
the books of the illiterate,’' he ’svill see how much 
better the ’svqrkiiig man undersiands the specifica¬ 
tion‘When it is read over to him, if it is freely ex¬ 
plained by drawings. In most eases where a work¬ 
ing man has come to me, he has first made a model, 
and the parts of this he recognises in the drawings 
at a glance, and is able to detect any little omission 

should there be nn’V. I iiiiao'inc also that Gxnlana- 


Readers will find from their 
own experience, on making trial of them, 
^ whether this be so or not* For myself, I regret 
^ to say that I have not j^et been able to find time 
^ or opportunity for testing them. 


L ' 


4? 


Fig. 3. 


121 . 

I trust that amateurs who stand in need of 

i more patterns for fret-cutting, wood-carvinf-i 

I and ornamental woodworking generally than can 3^ the sides, as in Fie. 1, not as in Fi?. 2-thal is to 

i 06 given m Work will not forget the monthlj’' bevel to it, and apply to the butt edge, as in Fig. 3. I 
f magazine entitled “The Amateur,” a serial think tliis is the point which most of us cai/t get 

publication of continental origin and production make this clear, I think 

P, published in thia country by Mr. Heniy Zillcs! "^>*1 be solyed. 

mu ^ Street, F insbury, London, niitted to say that my reply, which he understands, 

L.U, Ihe third volume IS commenced with the was only supplementary to that written by E. D*, and 
January part, and as the year is yet young a printed on page 173, June 1. I therefore only sup- 

favourable opportunity for beginning presents 

itself to intending subscribers. 

I part, completing VoL II., some excellent patterns 
^ were given for chip carving, or “notch cut 
‘v work,” as the Germans call it, a kind of surface 
^ ornamentation, with small carving tools, which 
I': is easily done, and is beginning to find much 

favour among ladies. 


“The Amateur 




Angles for Hoppers. 
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1 a very limited value 
But it appears to me ihitt the common 
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122.— ^Walker’s Turn'inb Patterns. 

p: Mr. F, J. Walker, 41, St. Helon’a Street, 

1^ Ipswich, sends me a sheet of patterns for turn- I 
® mg, comprising knobs, finials, spindles, pillars, I 
Kj etc., well proportioned and excellently drawn, I 
g-' and writes: — “ Herewith I beg to hand you 

advance sheet of a set of turning patterns which 

I am preparing for pubheation. The set will j g. wl niiwht 
p con^t of 60 distinct patterns in 6 sheets of 10 refer to puRe 
^ each, They ’will all be the same size, and l?"3forinfornia- 

I equally well drawn as the enclosed, the onlv ien^J G ‘ 

“*®®ronce being that those for sale will be printed however, does 
by the ferro-pruBsiate process direct from the ^ 

Ia 1 Would bcGT to call vour att^^ntion question when he says, 

[ifj . J that these patterns aro not stencilled edges arc square to the 

^ copies of common mouldings, but originally and faces of the sidca/ As a 

r accurately drawn, I shall issue the first 100 matter of fact, the bottom 

j; nica tile pnee will be 2s.’ Let me warn my sides. I will try to make 

I readers that there are only 99 sets to he had at ^1®. (J* ^-1 Angles for Hoppers. 

t S Prioritv T ^ another "bu^^ejuany o^weet plan for getting angle 

ft j ‘ ^ knowl^ge, and secured set No, 1 of ends of boards. Scarcely any books give any 

1M w required coin of the realm with help on this subject.—B. A, B.'* 

I crltrl J* testimony I can Reglstratloii of Printers*- W, L W* (Barb- 

^tu regard to the excellence of his patterns chart/, N.N.) ’writes: 

m my point of view, judging from tracing of ’'Writes in ‘Shop* (see page 500) about registration 

Sheet 1. » J D B 5 of printera. Being a printer in a small ’way I in- 

ihk J!jUIToii. tended to follow his advice, and have myaelf 
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there be any. I imagine also that explana¬ 
tion by drawings must save thought and time to 
the ofiicialsat the Patent Ufilcu.—C. C* G.] 


E 


simple Incubator*—J, E* L. {South Larnbeth} 
writes:—“In reference to B. F. {Liverpool) tsee 
page 557), 1 beg to ask if ho ’will kindly give us 
more explanation rcBpeciing the simple incubatoFt 

with garden pots, %vInch he shows in hi.^ diagram, 

marked D, D. Do they botii join together, or is 
there a passage tbrough* and what is the supposed 
amount of heat from the lamp to produce satis- 
factory results ? Has the box a door to it oris it left 
opeul^ 


i 4 


H, E* C. {fVednesbUT^) 


t, 
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ki 
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job to nearly a quarter as mticb again- Secondly, t of these tnachines^ illustrated by dia^ramL 

thib extra wood means extra expense. Tliirdly, if page.s mi to 3tri, pan 5. of Electri^FirT* 


H-—Questions Answered by Editor and Staff, 


made in eotnparatively thin wood, as there are so Service of Man,^ now being published by 

many boards connecting with eneh other, it will i^^as^ell & Ct*., Limite^b at 6d. each part 

have a eulliciently firm and solid appearance. In highly recommend this book to all studentii nf 

the Bkeicb, however, i-in. 'wood would sc arcely be electricity,—G. K. B* 01 

the thing, aa there is so much space* tg coonteraci Violtn Bow-Jialring.—J eune fiooLiitH^T 

the effect of the w‘ood. 1 should say have the sides preparing a paper, wjtlj illuslrations on the 

and the long door ; in thick, and the centre upright [ subject, which will appear os soon as 

board and the horizontal ones i in. thick. The ' mils, firgaii and harmonium buildimr wil 
gdass door iiiierht be § in., and the drawer fronts thoroughly treated in Wohk.—" ™ 

u m, \ou w'iU see that I show two knobs on the I violin Strings- -Sheffield Elide emnot 

obtain the information you desire, but surely if y^ 

pay the price you will have no difficulty in getdiut 

the strings you require. Try Tarr, of OrchScI 
Street, in your own town,—B, 


A Baby^e Crib.— Clydeside,—I do not think the 

construction of a baby's crib should i:>e beyond 
your power. Of course, knowing nothing of your 
skill in joinery, or the size of the baby, which is a 
variable term -one has known babies of seventy- 
five—it is hard to give exact details or nieasure- 

Speaking roughly, I should think a plan 
about 4 ft* by 2 ft, t> in, would allow room for 
growth. I should take four upright posts, at the 
usuai height from the floor, and mortise in cross 
pieces; or, if this be too technical, use thicker wood 

and simply screw* each piece. A top rail at the usual 
height might be added, with a railing of either 
straight or turned wood to keep the precious con¬ 
tents from early nocturnal expeditions- The floor, 
so to speak, of the bed could be made of sackin 
nailed to the four pieces of the frame- If space 
permits, it may be possible to give a working dra'w- 
ing of such a thing, w'hich would no doubt meet 
the wants of many* But for the sake of household 
peace, remember the old rhyme, and see that what¬ 
ever may be made is strong, else down may come 
baby, crib, and all, and this njember of the staff'of 
Work become accessory, how'ever innocently* to 
baby slaughter. Knowing the peculiarly destruc¬ 
tive power of the young Briton, I should suggest 
cast iron or wrought steel as the best luateriaJ, did 
not 1 fear the flippancy of the advice, no less than 
itsimpracticability, 'would be condemned. Seriously, 
no work could be more deserving of honest praise 
than such as you purpose, for the love of a sirong 
man for his child is perliaps the most sacrc'd thing 
of this life, and if the above remarks seem too 
jocular, I pray you pardon them, for I know no 
nobler instinct than this fatherly care for child¬ 
hood.—J* G.-W* 


menta. 


B, 


Flux for Solder.— Blowpipe wants to know 
wliai is the flux used by silversmithB for bUtct 
solder, and how to prepare and useiL It is borax 
and the necessary coiidilions of successful solderiiw 
arc perfect cleanliness and freedom from ereilBe 
and all other impurities in everything used in con- 
ncctioii ihcrewiih. The solder and the work to be 
soldered must be scraped clean, and the borax 
slate and pencil must be washed clean. Generally 
borax—lump borax, not Powdered—ia rubbed up 

with water uniii it is as thick as cream, or until it 
stands in ridges. The article it is rubbed up on is a 
piece of dean slate, 4 to 0 inebes in diameter, and 
to roughen it it is sometimes scored across with the 
edge of it flle. Jlakc plenty while you are about it 
for the job in hand, and apply it lo the work with a 
borax pencil (camel-hair brush), taking particular 
care to get all the surfaces that the atdder ia to nm 
over covered 'with it* The next thuiK to do ia to 
prime your work with solder, and for silver it 
would ' most probably Ijc small pieces called 
"'pullioris'” that we should use, and they 'wouldbe 
picked itp by the borax pencil and laid BJong the 

Eoiderin 

gently heat it to drive off the moisture, and then, if 
these 

apply the fnll heal and make the solder nm, 
AnoiliLT way, after boraxingthe soldering f earn, is 
to a narrow strip of solder and apply it to the 

work at about the time tou think it will run, and 
as it runs you move it along until you get to the 
end 01 your soldering seam* Should there be too 
little borax on your 'work, you can pass a piece of 
the Inriip borax along it, and it 'will hold if the work 
ib hot. This is in place of leaving the work to gel 
cool previous to applying more 'nilh the penal. 
The strip of solder hpoken of above must be held hi 
pliers or something of that sort Borax is eoine- 
Tinies burnt and powdered before mixing with 
water, but that is only for cases where it is of great 

One is to fasten the flap, the other ! importance that the sol tier does not move* 

this answer-'? von. If ii does not, then please wntfi 

-IL S. G. 

Fem Case a&d Fonntalu,—D* M, (Xut'bfff, 

y.B.i 


vw 


Organ Engine.—A WELL*wrsiTER iChicheslcrl 
—The Otto ^silent Gas ICngiues are made from half 
horse-power upward.s, and are adapted for organ 
blowing. If your single manual organ is not a 
large one, I should think the -half Lorse-power 
engine would be sufficient for your purpose. 1 am 
unable to give you any information as to the price 
of the engine, but if you communicate with the 
vendors, they w ill no doubt 
you with full particulars, 

consume about 23 feet of gas per hour per indicated 
horse-power,—M* \V. 

Binding Single Plates, — Clydeside. — Tliat 

Bookbinding Jladc Easy" proved intelligible to 
you is somewhat of a relief to its author, for a dear 
friend vvho told him the sort of truth dear friends 
are apt to indulge me with, said he tried in vain to 
understand it. The great obstacle to binding 
single pages is that, try how* you 'ivill, the book w ill | long door stile. 

not open flat, unless you paste each couple together the whole door. So far as I can recollect, I believe 

with a atrip of paper folded at the back, and thus 1 show*ed this in my original drawing. Whether or 
make them, to all intents and purpo^jcs, ordinary no I cannot positively say, but if 1 dfd the engraver 
folio sheets. If this course ia not adopted, and it is must have left it out, probably considering it w as a 
a tedious and delicate task, the only other %vay I mistake, or else concluding 

know is to lay all the pages in a pile vvith their fasten the flap to the stiles, and the door to the job. 
edges exactly true, then taking a finely pointed This latter could be done, but then the flap ’would 
bodkin or bradawl, bore a series of holes some ahvayshe loose, unless the door were shut. In the 
quarter inch from the left-hand margin, and stitch present sketch I have shown the glass door rests at 
them firmly with coarse thread or fine twine* *So the top. to come within the thicknesses of the two 
far it is ydain sailing, but immediately the difficulty sideboards,andnot onthem asin Work Xo,26- If the 
arises how best to fix them in a cover, and although centre shelf is placed at the proper distance it w'ill 
I have tried a dozem makeshifts, I must own I form a support for these rests, to keep the glass at 
never succeeded in doing so with a Siitf cover, and ibe angle.—J- S. 

now ahvaya fold a piece of limp cardboard, scored Puncliliig Dies. —R. G, t Dr nA a mb—Punches 
to fold w'jth a sharp dean angle, just over the are hardened by heating to a low red, and 

whole Jot of prints, and bore the holes through it, in water- Yon ask for a few hints on 

stitching It wuth the pages Ihcmseivea. If a piece hardening and tempering in general 

of linen or buckram is pa.sled over the back to ninio'=t entirely a matter of practice, but the foliow- 

kccp the stitching firm and safe, the book is well ^re of the nature of fundamental principles:-(I) 

preservod, but it rloes not lie open as a book should. Hardening almost invariablv precedes tempering ; 

On the whole I should recommend, if the book is reason being that it is easier to lower a body to 

one likely to be used for reference, or still more if „ definite grade of temperature than to raise it to 
wanted for purposes of copying the plates-aiip- ^radc f2) Since all articles arc liable to w'arp ynciits 

pobtriK them (« he ih;Hif,m8 of some sort - Ihut hartleninf?. various practices are neccssarj- to BnUdine Socicty.-PLLMBEB.-It is ftitogethw 

atHxiiJg St rips of paper to the backs and treat them the temperature equable, pluneing vertically building socie’^Ues. I tnaj^dd, however, 

us If they were ordinary pages.-,I. G.-W . jj,p hardeningmixture. cooling between plates }?». { „m^unacQuainted witli the one about which 

The IttaU Cart. - G. F. (KoitinffhavA - An when the articles are thin, and using lukewarm and ^-ii" you have the rules, I presuine. Md 

article has tsjen written on themaii cart with draw- oily or medicated mixtures, (3) The less often ascertain from them if you can withdraw ice 

ingB of same, and appeared in W’okk, No. .30. ptccl is passed through the fire the better, and oyer- mnn.-v that vou have already paid in. 

Tberf are three dlff'ereiit dcHign.s, each prj^sessing a ligating should be scrupulously avoided. A clear j J ctainlne and Lead Ltglit Worlt — 
novelty in the make. Since the article vva^^ wrup n fire '^Imuld be used, and charcoal is better than coal. wass s Dos'-ihleto commence a senes 

1 have thought over a plan whereby alifiing hood h) The scale should be ground off before heating, # «Xn thp^p ^^ubiectii in Volume L 
miKht be made to flf tin- carl to protect iJje children I ^nd the oxide produced by the Are rubbed off with of papers on t e_ J t Mi 7 iaton),^T^^ 

from sun or rain.- W. Ila sto.u. and then with waste to render the changmg Painting Carri^e,-^ ■ qneiT- 

colour, visible, (.i) Small objects arc better heated have on'i^ed fianimg your “"Wg® m ) ^ 

on a lioi bur of iron than in the lire, as the colours The two prettiest coloura 1 know o yellow aod 

tun under h.-tlcr regulation^ The shank of the blaek-the body panels and 

^ ‘ oloiir is obtained for <|Ucnchinff,-J. j any. to be in the follow ing eoioura.^^^^ 

carriage black, we Vt the topw a 

must be niixed With white or ye jj*„tl,erwc 

Instead of placing the colo^ upon ^ 
inch between. hen dry get ^yjtliin *>» 

th S lines'^ j u St yJ^lllK wlt^ 


All you now^ have to do is to 


hf'am. 


IF 


palljoii 


have not moved ii’vvas', you can 




bo pleased to furnihh 
I believe the engine.^ 


*1 


Cambmed Bed Suite* 


agai n. 


I ; ire sum e you mean that you want a 

fouiitiiln for the inside of fern cose. If you had 
better not have one of the self-acting kind, as it 10 
hardly likelv that your case-not having been 
designed for'that purpose—'?>*ould be suitably M 
article appears in jCo, 31 w'hich contains dctailB 01 ft 
very simple plan of fountain, wliich you can easily 

adapt to your rcquireoients*—C. M* M * 

Cbiming Clock* — H. E. B. tLiverpool )—is 
not possible to deal ’w*ith this subject at present. 

E. B, (Dir 


that one knob 'i-vould 


Home-Made LatBe.—H* 

iDStrurtioiisfor uiakiog lathes of a simple ch^ftCM^ 

the pax»^rs enlit 1 ed * Bathes for E^erT- 


arc given m 

body/^ , * 

Adverttsemeat Pages.—J, G.—I am obligato 
TOU for the correction, which I have forto 
the writer of the paper. I am glad to know msj 
vou find Work helpful* There is no necessity 

think, for me to repeat w^hat I ^® f 
often about the pitgts that coniam advertiB*- 


This 


IS 




so 


S. H n, (Xi wfruni, 

Kvi-ry Cddfravgiir will bv niadc as sin - 

nijiuh^iH uppi-ar In llif» ih^sire ut 

iiubsfrili'x- lor small Tliiii;r'<. n-* w i'll jis laigir. In 

i]\if hjnf- Thf vvishi-:'fjf yfjtj|>ri-ll :iiid your six friniuis 
shall It" f I illy III' I. hui ir is nut ]iO'sjhh', a^i yuu 
iM'Jsl ktajw* frorij r vf rulav f To dijt vxu'.v- 

,Lt onen. Horricrhiag, and indci^fl iiiiiiiy Ihin^c s 
must iKi v. aiiing, 

Camblnod Bod Suite, .f, ll. If. 

venture ig huiimit nju^h ‘'ki-ti-h of ^ d boil 

Biiite w'ifh less work in it tlutn llml inihliHlii'd. 1 do 
not think it advisable to take away any more wurjd, 
if it is iniended to make h a. large job as pi*r 
skctchcB. If a Hmaller article is rL'quircti Ihe 
bottom part might bo taken uw'ay botlify, and Uie 
top part rest on four Htout legs, the whole imnel of 
the door falling down as flap, and being hingerl lu 

the bottom door stile* Concerning llie thirkne-s of 

wood 1 had more than one reasun for giving il 
i In, FirHtly, it wdll be appareul thul if il is rnuflo 
as in No. of Work, and the wood is even ; in* 
thicker throughout, it will increaBo the weight of 


Ladles' Work Boic, c'tc. 
Jifonf -}. - 


if 


right 

siemens' Drum Armature.—I'l’Zxi.Rn 

I'hc iiiiicliihc veil saw was probably one of 
aTiii Halskc's continuous currciil (lynamos. 
in lli. -sr- tiijicliiiics llic vticJs of the ariiuitiire coils 
ilo not cadi u rmiiiute in two scgiiu nts of tlic 
comiiiuUitor as ill ttic form knovvji as tlje^^ieniens 

n armalurc* In the machine you describe there 
arc 12 coils on the armature, and Jb burs on the 
com mutator. The ends of each coil, therefore, 
branch out to four different bars arranged on 
opposite Bides of the commutator* Kacli coil of 

an nature is made to cut the lines of maCTeuc 
fnrue tour titms during one revolution of the 
aririatiirv, and lids gives a cerlam eontmui^ and 
ngulniitv to »hv eurreiii* It yo\i care to go mto 
Die buUjccl further, you will find a full description 


h //K 


S|f ■ f lU'Tii 
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a flctinite cnnr^r. IF (as I ])rcs5iinp it is) your 
inmk'l is only tjrnaiut^ulal. and not intetukd" for 
Builiui^, your bcist conrsu ’vvill be to noliee iviid copy 
the aiTanKcmcrit oF the riKpnf^'of any spceiincii of 
naval architecture you may haimeii to ace, and 
IliGti to find a ^ood picture or enf^ravin^ of the 
tj pe of vessel you ^visli to make a model of. You 
wdl find same excellent cuts of all classes of vessels 
in the numbers of 2'he JUystratvd Lo/nloti Aeir3. 
particularly in the old numbers of that piij>ci\ and 
you will then get a very good idea of what your 
model should be. As to the actual rigging, iherc 
is very lit lie required beyond care and plenty oE 
patience, and as you do not specify vlictncr your 
model is a brig or a full-rigged ship or wluil not» I 
cannot n-itbout fuller particulars give you definite 

instructions as to the proportions of the masts, 
spars, etc., for which, it you require them, you 
must "write again giving the necessary information* 
I may say, however, that the musts and spars 
should be of straight-grained yellow iiine, the sails 
of line calico, edged witli cord, and the cordage, 
shrouds, etc,, of the best water cord, or Jlsliiiig 
line, of v^arious thicknesses.—G. J. E, 


following handbooks, which are publislicd annually^ 
Jieforo pureJuising these, thongli, I would advise 
him to write to the puhlishors, and ask if they 
contain prices of sign-writer's work. I know they 
contain prices of painters* and j^aperhangers' w'ork* 
but am not sure ns to sign-writ mg. (1) Lockwood's 
Builders* and Contraetors' Price Book for 18Sy 
f3s. Qd.J. (2) Quuntilies and Meaaurcmcnhs in 
Brickjayera , Masons*, Plasterers*, Plumbers,' Pain¬ 
ters*, Faperhangers', Gilders', Smiths’, and Carpen¬ 
ters' Work*' (Is. Gd,), Crosby Lockwood & Co., 7, 
Stationers' Hall Court, KC, f3) Spoil’s ’*Builders' 
Price Book” (39. Gd*), K. & F. Spon. 125, Strand, 
London. Perliaps, however, some reader of WOHic 
would kindly give a price list for sign-writers based 
on London wa^^CB.—H. L, B, N,B, I will endeavour 
to include a price list in my articles if possible. 

Coke Forge*— Young ArrutENTiCE (KcitcHnn)* 

—1 send you a sketch which will show you what 
you want: it is Fletcher’s gas forge. Y'ou will see 
that ft foot blower is neceasary to work it: a bluddcr, 
as you suggest, would be of no use wlmtever, so 
don’t w'astc valniible time experimenting with that- 
A fan would, perhaps, answer ; but llierc is not the 
force and power in a fan that you would get from 
a foot blower, and these arc rccommemied by the 
makers. The forge shown in sketch is a very useful 
article in a worktop for small odd forgings, doing 


Thig has a very stylish appearance when finished, 
ihiR lining looks well upon a dark brown, J he 
tn should be in allver or gold slmclcd, the 

0 tokwcU, wiiich^I will give for the benclit of other 
^ SSders *—Kich blue body panels, flue lined yellow. 
LI Uader'Carriage yellow, picked out black or blue, 

5 SSmilion. Under-camage rermihon, picked out 

d hSek Rich olive green body panels, fine lined 

S^elazed vermilion* Under-carnage 1ftke, picked 

a black, fine lined vermilion. Brown body 

SanelB and uiider-carriage in any shade, fine lined 
SSth white, orange or tan, picked out black, ahe 

mouldingB of the body in oli oases painted black. 
T ahaJl be pleased to supply you with further iu- 

i tor!nfttioii.--W, P. 

Hand-Kailln g and Staircaaing.—BRurua,—I 
will endeavour to meet your wishes on this point 
as soon as I can, I have some drawings from the 

workman of whom I spoke in the early numbers of 
Work* but they are unaccompanied by descrip¬ 
tions ^d he is now far away from London at work 
ona long job in the country. I must try to find 

someone e&e to write on the subject, but whoev^er 
may undertake it must not rtm in the old grooves. 
^ Readers seem to think that there ia no trouljle 
whatever to get good w^titers on special subjects. 
II they had had my experience, they would find it 
by no means as easy as they imagine, and would 
not wonder at the delays that frequently occur.—E d, 

Brasa Ball Maltlng—E. J, B, (Blakcuhall),— 
By all means send me the article referred to on 
Brass Ball Making” on approval. 
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Printing Boolt. — Sara hand (Byidfnrater). — 

Printing is so universal a. term, and eiiibraces so 

many kindred arts, that I regret you did not define 
the particular kind of printing-f.c, Ictterjiress, 
liihographic, copperphite, photographic, or process 
printing. The books on these arts are legion, You 
may, however, select from the following in the 
meantime, and address the editor again giving 
minute particulars, if iny scleclion dues not give 
you the precise Information lie requires: l^riniing 
Machines and Machine Printing,” 5s., FrerU rick 
J, F. Wilson: '"Grammar of Lilhogra[jh\:is 
\V. D. Hichniond; ’’Colour and Coibur Printing 
as applied to Lithography/* 5s., D. Uichnioiid; 
Zincography," 2s. Od., Josef Bock.—J. W. II. 




it 




TbmlJig Cast Iron Diameters* — Tinker 
( fltiTo,—Your testimony as to the value and utility 
of Work: is very gratifying. Wc are always pleased 
to hear that our efforts are appreciated by those 
for whom we write—viz,, those who arc willing to 
learn and anxious to iniproA'c their knowledge, not 
only of their own trades but of anything useful. 
To tin cast iron articles, they must first be pickled 
in a bath of mixed acid—hydroehloric acid 2 parts, 
Bulphuric acid 1 part, water 7 parts. The stronger 
the pickle is made the quicker the articles will be 
reofr. Heating the pickle also will cause it to act 
quicker. 1 used to use a large wooden tank lined 
with lead, and a steam pipe' led to it i from the 
boiler that drove the engine* When the things are 
sufflciently clean, rinse, and dip in a bath of “killed 
spirits" in which some lumps of sal-ammoniac have 
been fiisaolved* Pour this into the tinning bath, on 
which keep plenty of sal-ammoniac in a melting 
state. When tinned, take out and wipe or shake 
off the stmerftuous tin as required by the circum¬ 
stances of the article. Cast iron is not so easy to 
tin as 'wrought Iron, and some samples of iron are 
very difflciut to tin at all, "With regard to your 
second query—for a scale of circumferences for 
diameters of 1 in. to 24 in. I will tell you how 
to get the circumference of anything if the diameter 
is known. The rule ia to multiply the diameter by 
3'1456d; thus an article 1 in, in diameter lx3T45G9 
=3*14569. If this is too difticult for you to calculate 
for the sizes you require, here is a very simple plan, 
which gives results quite accurate enough for any 
ordinary work. Divide the diameter into 7 parts, 
and take 22 of these parts for the circumference; 
thus, supposing a piece of pipe 7 in. across, i of 
this is 1 in. multiplied by 22 = 22 in. \Yhen 

the diameter runs into odd measurements, it ia 

perhaps best to 'work it out with ft pair of dividers 
iTMtead of an arithmetical calculation, as you would 
have to go into decimals to get accuracy. If you 
want these sizes for stove pipe and similar \vork, 

you must add sufficient to allow for the seaming, or 
if riveted for the lap.—L, L. 
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Tempering Tools — Long Chiaels* — T. O- 

(Lfre?vjoo0.^1 anavvered thij?. wriier at ymir re- 
qiicat fully, and sent it to you 

question at the same lime, I think. Bricfiy, be 

cai’cful in forging to draw the Bled regularly, not 

to smash I he grain on one side, and work it un¬ 
evenly. Steel-w orkers know there is science in the 
method of striking. It is explained in ”Sword 

^Making” in Work. Also in letting it cool in the 

ashes after forging. Heating in a “muflle'* is 
essential. Use an oil bath—that is, two inches of 
linseed or other oil Jloating on I lie top of Ihe water. 
Put the chisel straight dow ii through the oil into 
the 'ivater. Do not move it Bidc’ways at all, but 
draw it straight up out of tlie oil and water bath,— 
J, C. K. 

Jet Warehouse,—G, H. iHcfton-le-Halc\.-Q,Il. 
will be able to get all the jet be wants from tlic 
Wiiitby Jet Association, 17, Hatton Gardtm, London, 

E.C, It 

pose it 19 ivantcd for, as I am given to understand 
that there arc some six or seven different sorts.— 

H. S. G. 

Egyptian Articles,—H. C. T, (Xcurastic-on- 

Tffuej and T. E. P, (Com&mffirr)'ivill find Cavendisli 

House, Cheltenham, a depot for Egyptian goods.— 
C, II. 0. 

Book on ■Violin Making.— C. D, A. (Glasgoit*). 

—A good book is 
publitjhed by Ward, Lock Co, 

Sign Writing*— A New SunscRiBRR 

—Palmers on this subject have appeared in Nos. 1, 2, 
4, H. 13. IT, ly, 23. 3U, 34, 39, 43, and 44 of Work. 

Spiral Spring,— Basil.—I should advise you not 
to uuempt 10 make the springs ; it is work requirinir 
special knowledge and training, and you will find 
it cheaper and more satisfactory to buy tlicm. The 
j size you mention should be made of steel.—F. C. 

Casting and Moulding.— A. W. A. 

The subject of clay modelling will be noticed in 
turn in a series to be commenced by-and-by on 
foundry m ork,—J. 

Moulding Papler-Machd,—IT, C. C. 
will find that his first letter 'W'as duly answered, 
Some little time must nccessarOy elapse before tbo 
reply to any query can appear in fcjhop/—S, W* 

Ticket’Writers* Ink. — It, H, — Ticket-writing 
ink is called japan ink, and may be obtained at any 
large stationer's cheaper than it can he made at 

home—viz., Gd. per bottle. The following formula, 
however, is simple :—Evaporate some of the w*ater 
from the best black 'ivriting ink in a moderately 
heated oven, then add liquid gum urabic to replace 
the water lost in evaporation. Tliis will dry with 
a gloss.—H, L. B. 


r with another 






/ 




D 








y ■ 




■1U 


will be advisable to clearly specify the pur- 


Elii 


Coke Forge, 


up lathe tools, etc. It is perfectly clean, no trouble 
in lighting, and is always ready for use. Starling all 
cold a slide rest tool can he repaired in about two 
minutes. 'I’he way to use it is as follows i^Fil’ the 
hearth w'ith small coke, light the gas at the blow¬ 
pipe, and use the blower* In a minute turn the gas 
out, and then turn on again, a very small quaiiHty, 
not enough to burn at the blowpipe jet, but sulH- 
cient to visibly brighten the fire. When the beat 
is obtained the forge may be worked without the 
gas, but a little gas doubles the power. The gas 
must not burn at the blowpipe jet. except for the 
first minute. The parts may be had separately. 
Blower only* No. 590, £1 1.5s.; blowpipe* 10s. 6d,; 
hearth, las.; so what yon do not succeed in making 
you will know the price of, and where to get it.— 

R. A* 


Violin Iduking/* by AHcd, 10s. Gd 

F, J, C, 


11 




Duties of Telegraph Linesman* 

{Uupor).—I do not know* of a book detailing the 
duties of a telegraph linesman, and howto perform 
them. If any of our telegraphist friends know of 

such a book, wilt they kindly oblige us and \V. W. 

“^giving us the title, price, publisheFs name, etc.? 
—G. B. B. 

House Paliitlng.-X. Y. Z. fiT'nerjoooO-The 

iP^hwmg IS a suitable book on house painting 
Moiiso Painting/* by Davidson, 5s., published by 
Lockwood £c Co*, Stationers' Hall Court, London*— 

f ■ V ■ \Jm 


w* w* 


Till and Tin'ware, —No Name,—I n speaking of 
tin as a metal, we do not mean the tin used for 
making up tinware. Thi?^ is not tin at all, though 
it is often BO named, but simply iron plates coated 
with tin. The pure metal tin is sold in blocks vary* 
ing in '^veight from about 18 to 28 lb* This is called 
block or ingot tin. It is also sold in bundles of long 
, strips; this is the kind termed OTain tin. It is sup- 
C, E. {GreentoleftX—Yes, YOU must soften posed to be better than the hlotnc tin, but I cannot 

J 5 4 by heating it to a low say that I have noLiced any difference : it is a con- 

red heat, and allowing it to cool gradually in air. venient form forusers of small quantities. Tin in 
When the drill is formed, and you want to temper the block or ingot gives a clear ringing sound like a 
JL proceed thus;—Heat it to a low red, and plunge bell wdien struck, and in strips can easily be rccog- 
jne Up only in water. Withdraw it, and brigiiten nised by a iieciUiar crackling sound when bent. 

portion jnat immersed by rubbing a bit of soft Both tin and solders can be bought of any good 

™ne upon it, and brush ic quickly with a bit of ironmonger or coppersmith, yalue about Is. per lb. pret Saw.—H. B. (Aranntnohajn). 

V retail. To melt, place it in an iron ladle or plumbers bnviiiir full uarticnltil's of the stand 

metal pot; inelt over a forge or Idtcheiukc. usiiiff a . ia i^iipossible to eive such 

In waLr nmfl nElcctro-GUdlng*-G, F, (arwiinr/ftamj.-l hope them I am afraid you w ould 

of the metfaod^nSwin tJ reason shortly to be able to thoroughly deal with the sub^ xiot ’^vorth the candle,*' for fret machines are to be 

tiiruentine ia but jectof electro-gilding m an article in which I will bought so cheaply that, by the time you had made i 

drifi throneh vfiTw^ kL action of a endeavour to provide for your wants. The best necessary alterations and additiour^, the ex- 

® ^ nard substances. J. | solution for a novice or an amateur is one made up penditure would probably be more than if you had 

Charges.-R, 0. (CJIerfsew)I I battery process, in which pure gold is dia- bought a machine. You may often pick up a 

^ togrive R. C. anV direct solved in a solutioii of cyanide of potassium by the second-hand one by advertising at a very Joav 

PiJrle Pt4ces charged by sign-writers. 1 current from a strong battery.—G. E. B. figure. Anninbrclla stand will be described in an 

• of the country, being Model Yacht.— White (SAI know of no I illustrated article in due course. Directions for 

' London, and other large towns; poor book, inexpensive or otherwise, which deals wdth cleaning up w^ood for poiiahing will also bo given. 

^ Ihftir also take work at a lower figure than the class of model w'liich you are building, A I think you will find that you may learn much 

t would deign to accept, model merchant sailing vessel, for which you re- from every page of Work. As you say. the remarks 

^ Sf- competition often leads to a quire instructions in rigging, is seldom mode by on planing and planes are very interesUng, but 

'fivpr in prices* It> C. may possibly, ho'vv- the ordinary model yachtsman, it being almost an what is more to the purpose they are thoroughly 

j over, nna Bus and other useful mformatioo in the I impossibility to sail such a model on anything like practical and intelligible*—D. A. 
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Table Giving Pitiii-ivuTioNs op Whitworth Screws and Nuts, with Change Wheels to 

Cot the Same. 


Tratlo Note. 

One bond red and four societies roDorted tn ti.- 
tlic trade uiiiomsts of the whole kingdom 


Wheels rpqntrckl ft^r lo^ttl screw 

oi i-in. I'JicU. 


UeXa^un tiiifs. 


Frction^l 

iiruH 3lt 

bon mil ut 

Ibrcud. 


Thr- lids 
ii.ch 


Dial He I er At 
boTCum gf 

thread. 


DianAftter of Thread. 


Dih'civ 1 Driver. 


Lead 

Screw. 


AcroBfl 

iiFitt. 


AcnifS 

uiJKle^i- 


Manslrel. 


WORK 

t'lr tillftli.hAed ai La tudoaie iJih ^ 

y fi i Jurfr I ivrn 11 edtii.-if^if mrirniiiy,a?id iftetild be u/itaiwabiaiSi^ 
ic/irre thTifUyhvui thti Cut^rii h vu Friday of ikt Uuati^^ 
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8 


1 


40 


■84 


■554 


1*928 

2-118 

2*:«i5 

2*557 

2-786 

2- 974 

3- 184 
3*485 
3'630 


4? 


s 


20 


li 


1‘125 


7 


‘9i‘i 


35 


•ffiW 


1-1 


20 


ti 


7 


35 


1 -*167 
1*161 
1-287 

r369 

1 '4tM 


1'25 


■m 




20 


1 ‘375 


6 


:io 


U 


1*06 


sn 


**• Advertisement ft Bbnuld rearh the Office fonrtm 

dayB m Htlvance of Ihe date i>f LftHiia 


20 


1*5 


6 




39 


1*3 




20 


1 *625 


5 




1*472 


i: 


O' 






20 


1-75 


5 


*>-■: 


1 } 


<1 


1753 

1*985 




40 


1ST5 


4} 


45 


1-59 


li 


SALE AND EXCHANGE. 


40 


2 


O' 


IV 

*4 


45 


1716 


2*31 


Tools, Tools, Tools «—The cheapest house in i4«* 

t ratlin for Knglish aud American tools is LuNT's, agy, HadaKf 

Roudf J..onJoii,, K. Send stamp for reduced price UfL [tk 

bmokers. buy “ Roll Call 
riouit tcononiicaL Post free, 

65 , Pikca Lane^ Glossop, 


ij 


Pipes. Healthful, Luxo* 
6 a.—A llsk DewshaFa 


Change WIieels,—F. W. H.—You desoriDe tlie 1 IV.—Questions Answered by Cokuespoxdexts. 

w^ieels of the two lathes roti usCj with tho intentiuu 

of asking? ** two questioiiB, *btit yoiiccuiehicic without 

asking any question at all. As 1 am not a thought 
reader! ran only guess what you may want to know. 

list of useful pitches lakeii troni 


[ 4 * 


Safety Cages.—-T. J. {Dudfej/) writes in repl 3 " 
to E. J. J. {yutting Ifilll (see page 5901: 
lilcased to put before K. J. J. anew safety apparatus 
tor iiihie and other cages, wdiich for simplieity and 
certainty of action 1 claim to he the very best yet 

introduced. 


Beit's Patent Enonielled Adhesive Watak^ 
Proof AdvertLalng Paper Lett^s and FUnEUM 

in ^11 Colours and Sizes.—Sole and Origiuai MauuScieef, 
17, Arihur Street, New Oxtord Street, W.C. 

apply. Sample sheet gratis, 

RepottSS^ Work* —Tools, Materials, and Desigii&. 

C. Pool, The Mechanics'Too! BepAtf 


I sluill be 




Here, then, is a 

e table of Whitworth bolts, atul ineludiug gns 
tbeads : 

5, 4^ threads per inch ; 28 is ‘■brass gas,” 14 and 11 
'‘iron gas.” Probably you will want no others than 
tliese. Now for your lir&t lathe,which has a screw 1 
of *2 threads, and 13 >vhcels of 16, 20 , 2 * 2 , 32, 36, 40, 4ii, I 
44, 48, 56 , 64, 72 , 80 . Put the IG wheel on the mandrel, I 
and try each of the larger wlieels on the sertws', 
thus but os the lead screw has a pitch of 

4 we get by this arrangement u pitch of i\t, or ten 
threads per inch. This is the linest pitch the xvheels 
will cut when arranged in single train. Trying 




k 


PI 


40, aT2, 2S, 24, 20, IS, IG, 14. 12 . 11 . 11 ), 9, 8 , 7, 6 , 


Ink Bottles,—J, W, W. (Hanley) writes in 
reply to IXijuiKER (see page 526):—*‘No doubt you 
can get the article you require if in store by apply- 
intr to Calvert & Lovatt, Langley Mills, Noltiug- 
hnni." 

Birdcage Fronts.—J* G, (Nottingham) writes : 
1 beg to say if J, S. (Coatbridge) (see page 5871 
I will communicate with me 1 "w ill make him ■what 
fronts he wants, or I w*iU put him in the best way 
to proceed in making them himself if agreed. 


price LiT't po^t iVee. 

27, Hockley, Nottingham, 


Igfc 


Six highly-finished Cabinet Photographs (copied 
from cane or cahiaet), post free, 3s. 6d. All classes ea- 
largumcnts equally cheap. Ltsi free, — Henev BRiie., 
Photographeris, Derl>y, [wl 

Cut Vour Own OlotUng SyBtamatliBaUy^ 

guaranteed. — Suits, Tiousera, oJarcoats, any sbes of 

itylc^.—J ames HoriciNS, 3A, Chesnut Road, ToueohMaj 
Mu diesex. 

Notice.—tVe take in Exchange Lathes and varitmi 
tools lor better. Catalogue, 6 stamps. List of Secoad'lKaBtti 

Britannia Co., CoTchester, 

Largest Stock of Engineers' and echantes' 

Stocks and Dies, Forges, etc. —BritanaU 


*P 


1* 


16 


r«i 


Tarring Fence. —W. D. 

writes in reply to C, M* (Hoi'nseif Park f?oadJ isee 
I page 651):—“Coal tar is as good as any for this 
purpose. It should he mixed with uitch, boiled, 
and applied hot. It will dry hard and very glossy. 

If mixed with mineral naphtha it will softk into 
the wood and dry a dull black. The tar washing 
otf by the niin may have been caused by the 
fencing being w*et w'hcn it W’os applied."’ 

Tarring Fence.—IV. E, H, (Bognor, Sussex) 

40x2 I writes in answer to C, M. [Hornsey jPorA: Road) 

\ (see No, 41 of Work) re tarring fence "He w'ill 

find that to follow^ the phm adopted here by the 

llshcrnien in tarring their boats will be the best, 

» *i I ji __1 They obtain the toi* from the gas-house here, and 

We need go no further in that direct lorlmtonl^ ^ ^ turpentine to the gallon of mr or 

eeries rises by 4 inslead of by 8 , i-nahliiw ,is to KCt Kke a wa?m sunny dS the wood K Hosdav, Chath.im. 

61 and 4* threads per ineli.^ llowever, thus far we Ij. witS an ordiimry tar brush. Spei^al Quality Sawa.— Warrante d 

have all the required rates lioiu 4i to ID, and tlie ndd naphtha instead of turps on account of square iron. Panel, os,, band, 6 s. 6 d, , 

remainder wc must seek lor by nieans of the coin- ^n^^s, but turps is best to add as it lasts longest, Hodoav, Chatham. . . ^ ^ ^ uit,* 

stood that If wc put on the lit enued nte^ eJupse between each coat.” Uvel, and Plumb, Compass, &c. js- 9^— 

of wheels which are ns 1 to 2, say the 22 and 41. or * n ■«, Chatham 

32 and til, sve eiin reiliiee the siieed of the lead Tarring Fence.—F al writes in reply to C. M. ttj«,«•.. To r.rimsbv sell Mail Cart Wheds. L«5-* 

the screw wo shall cut. Now miiltiiilying li, T. 8 .11, varnish, which is specially prepared for outdoor Model Work.-New lllu«™‘™ 
und 10 by'2 trives us 12, It. Hi. IS. 211 tlircuds; by work, is much better for C. M.’s purpop than tar. ^stings, parts, lath e e a 4 a. , IsiiMteis, 

piittfiiK on iiiicriiicdiate wheels of 3 to 1 , wc tiiight jlessrs. Unyliss. Jones, and Bayliss, \\ olvcrhanip- list, siamp.—biiFFiit « t-o., 3 4. [,s 

Kct 21 thrciuhj fronts ; and hv intcruicdiiiU- wheels ton, iiuike ii very pood qluUity at Is. 6 d. per gallon. Loudon, N. n n „ r—ii-i« 

of 1 to I, from 7. 8 , in. we get 28, 82. till hreads. 'riie ! ijnishcs. Is. eiicYi. There are numerous Other Several Now Soondbpar^ 

10 timl 1-8 wheels arc t lie only ones which arc as 1 to i makers.” Actions. Materials, Fittings tor hate, cne p. 

3, thcrcfiire, as wc have oiil> one Hi wheel wc must —AViiE-r-Tirii writes in renly to R. B. Organ Builder, Winchester. 

put for lU and IM to plvcs. 2(1 iitid 80. so as to leave ^ In answer to your inquiry where Batteries for Chromic Acid, ^•■79,ou?d'oubte*iB«5 

Hi and 61 bcur 1 he same rclutinii to each otlicr as ijo , will write Uuinv of the three luakers named terminals and liftinf amngement complete, 

list of pitches, we shall sec we have obtaiucil them ^ c, snua •’! g rosvenor Streot, a-lnch eih. gd.; odi“s ' 

e;uv«;?‘«w»K - 

SSSS. bus.*.., 

that rate is not in tho table, by doubling it wu ahalt at bury a, ^ wiaitoo in 

obtain the wiahed-for 11* Your secoiia latlio has Eleotrlo Motors—F* JfY q on^ of 

lead screw, but it hiie, apiiarcntly, roptyto J. C. (Shipton, ^„w Man! 

SSi wheels rising by 6 from 20 to t2U; these working often in -^7** j • ™^ 4 *?« JT™.r vmi 

you iay* however, that tho 35 wheelis “ fixed'■ou I che^stcr Street, Liverpool, driving me way y 

She mandrel; I don't think bo, but if it is, I would 1 want. 1 have and bought tlie 

have It off somehow, If it had to bo turned off and i Mlth pictures for bcL I t k , 4 vi 

pat instead the 20 wheel, which I 9 most often [ optician, Lord Street, electric motor wiin. mg 

wanted Yrtth a 2-threaded screwa—F. A« M« ' w^beei on for Get 


9 threads 


other wheels on the screw "we get —1 




\ 


i 


16 


le 


16 


G threads. 


T threads* 


B threads, 






64x2 


56x2 


48 X 


You see w*hy the numbers 80, 
chosen; the 16 becomes 8 Avhen divided by the 
pitch screw, and the numbers of the wheels arc 
multiples of 8 . so that they give ll>, 9, 8 , 7* 6 Threads 
exactly, as required by the Whitworth rates. Can- 


2, 64, e 56, 48 were 


I 


f 


Shiipcrii, etc, 

Co., 100, Hottndsdiich^ London^ 

Call .ind select from our stock at 100 , HoutidsdilcE; 
but all letters addressed Britannia Tool Factory, Cokbestef. 

Britiumift Co, supply Gas or Steam Engines, afld fit 
up workshops complete. Terms, Cash or easy tenns. 

Fatont Unbreakable Twist Bit,—l in.i «.^s 

iin.,is.8d.; Im., is. gd,; 1 in*, as. ad.; 11 m,, as-lod.; 

post tree 2d. extra.—H ordav, Chaihatn. 

Warranted Saws,—Panel, 3 s. gd*; hand, 4** * 

3 d, Exchanged if faulty. Post free, fid. 


o 


16 


in 


gives 5i, 


tinuing our investigatioD 


* 44x2 


16 


16 


gives 4 threads pel* inch. 


■gives Ji, ^ 


36 X 3 


2 x 2 




i 


{as 


-i 


1 


s 


Fretwoek, too C.»rvio§, lO^ 

Turning, W 




DCBiKllB,—TOO ^ . 

Sign stencils, (aii/mli 300 
Shields, &c. 

3 S* 6d. Lists free,—F*^ (^ocithard. 

Bouroemouth, flate CoUins, Bmth)* . 

BamboOp Canes^ nnd 9 .*^^ 
furniture; partiedars on 

S, J. Eaton & Co*, i3^t 


too 


also the 4-pitch 

the uBUBi set of 


I 


6 
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J. H. SKLNWER CO., EAST DEKEHAIM. NORFOLK 




and Importers of Pliotograpliic 


"annfactnrers 


Apparatus and Pretwork Materials. 
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(j 


-uj.Vrj-J' r VRrn or 
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SCfiEW-CUniHQ & GRNAMESTAL TURNING, 
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v *g. - * . 
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,1 


Infants and Invalids. 


XOT FAKiyACEOr>. 


ilieli ill Flt->h. >'erTe. Brain 


and Boue tunufr*. 
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+ m 
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-4 - c 
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tbe only food i 
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i: liv ing 
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tUood- 
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t. 


Iv 
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N S FOOD 
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1 






V "P 
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fa 
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FOOD his s^Tcd Baty from Deaths 


T * 


D 


IK 


ALL CHILDREN'S HOSPITALS, 


zif Inr-e^nior 


+ 


1 






^ m. J. 
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W * n m W 
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fill 1 «ij/ar * jf rr 


G. 


i t 


LL 


I ■ 


V r r 
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FKi.hi". L 


" i* 
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*i 


r.20f\ 
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H, A, HOBDAT 
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TOOL 


TREATED WIIHODT DRUGS 


PAnphl^t^ f>ep. 


.1 


MERCHANT. 


» 


1 


^ I 
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tl 
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CHARLES NURSE and CO. 

E yiAKERS A AD TOOL >IERC HAN'T 

182, Walworth Road, London 
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b 




C/KJtluim. 


5 « ■ 1 ^-= - p 
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• rf 
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V ^ * 
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CALL or WRITE 
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Mr* €, B* 
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itLStAblishe 


1541,’^ 




«E0tCAl BATTERr CO., LIWTTD, 

52, OXFORD ST., LONDON, W 
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FRETWORK PAHERNS. 








P,u:t 1 riAiv Feb 
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CAKARIZS AND 
CAGE-BIRDS. 
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H. >A\AtE, Manofaeturer and Patentee 
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rLAKilOK, 
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TOOL 
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M.:>rrKLT, 4^. 


Classified Caialo^e. 
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LAXE, LOXDOX. EJC 
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CASSELL’S 
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^ OVER TISEMENTS. 


(Work -February 1,1800. 
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C'OZ; O VRS—EXO ITS TTE. 

Testimonial 


SVUFACE 


LTKE PORVEEAIX. 


fro m 


the Queen 


of Sweden 


the Marchioness of Salisbu 


ry <4e 

FOR ALL SURFACES OF fflCKER, WOOD, METAL, BLASS, EARTHENWARE, ’ CHIN 

"Simply Perfection. 

Sold in Tins, 4Ad., Is. 3d., and 2s. 6d. 


f 


Ac. 








The Qmtti. 


Made in over 100 Colours. 

Water), Is. 6d. and 3s. 


For Bath-S (to resist Hot 
9d., Is. 9d., and 3s. 6d. 


READY FOR U. 


A CniLD CA.Y APPLY ir. 




* 


ASPINALL’S ENAM 


L WORK 


LON DON 


1 


I 


1 


Telegrams—EDWARD ASPINALL, LONDON. 


M 


COLOUR CARDS FREE. 


■r* 

% 
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» 




i 




k 


4 


1 


m. 


i 


Cl* 


BUY froin f/io MA KUBS. the Ohiesi KsfttbUsIfed 

the lle^t JIon sc 

Stock kept for Carpenters, Wood Carvers, Turners. Fretworkei 

Amateurs, and Mechanics. 

.—Our New Illustrated 200-Pag-e Catalogue 

H noAv ready, containing 700 Ilhmmtions, of all ilie Lnte%t Impruved 
Tools for Carpenters, Joiners, Engineers, and all Metal Worker 

Car^'ers, Fretworkers, etc. By post, Gd 
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NEITH ER 
SAMPLE 

OR FOR 7 stamps' 




SCRATCH NDR 

OX 6f • 


SPURT 
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BIRMINGHAM 






g. 
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(33 


LoudoD Warehouse; 124, NEWGATE STREET, 


a 


$ 




Highest Award —Gold Medal for Tools no. 73 a. 

and Patterns. 

Machires, Designs, Tools, Wood, Mirrors, 

Hinges and Fittings, Varnish, etc. 


74X< 


731 
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I got a First Prize from 


m 




.1 


your Designs. 

Received your Catalogue to- 


II 


1 


one 




I 


H 


. k 


K. W. A 

day, and consider it the best 1 have seen. 
R. E, M.: 

pleased with it.^' 
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4 * 
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Out Noted CAST-STEEL HAND-SAffS 


Machine to hand, am highly 




11 


I 


J. A. s.: 


I have taken Eight First and 
Second Prize with various patterns of 


^1 


iS in. 


in. 


:S in. 


in. 


Rip or Hiilf Rip, 

PAID. 


24 HI. 
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4/- 


4,9 


5'- 


6'6 


i .• 


If 


yours. 


Best Warranted BRASS-BACK SAWS. 


of irll Toftis 
pfv., ftnrt *WO Minifiture He 


4* 


» 


a in 


10 m. 


Tfj in. 


in. 




f 


14 in- 




SfhjUfi, frfo ffjt' StJT MtitmpSrn 


4 /- 


4'6 


5 - 


6'6 




I* 
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Harger Brothers 

SETTLE, YORKS. 


y'ofp tin* -IrF^fj 


*1 


J 


& SON, 323, HIGH HOLBORN, W.C. 


DccAaioNAc Ta “ll. 

S' 1 1 G 5 E // T ! s '■ 


FCt>W£ H ONlii StM* 


AM O 


J 


S 


ANT 


R 


ON 


S 


GKATEFUL—COMFORTING. 


Are Praised by all Classes, 

Try one or these lamons Honea 

Lll- 


‘ I 


I. jl •’ 


No Clammy oil required in ehar 

F'Inne 

frbtn t'i 1b. Od. 
lA. 6d., 1b. Od., 2 b., .nud 2 e. Od- 


uIJLl-kf 

A Sts, tS:c 
In TlLMt ca-.L-s 


use water. 


in^: 

Khiv#^, K.TZors, 


k 

w 


J 


LONDON 


I 




* 




+ 


If sunt 




hy pnet 3 d. estm, ariid 4 Id. fi^r J niiULTrs 
.ind lic.iv^ JLnius ,« is. OcT., uHLiVd. 7> 

Tt; iff f^ir Se^fstn-n 

Tf t/rcy le 

fft frrf Iff 

JOHN c. montgc»xvii:rii:, 

Hono WorkB. Dnimorr. Ayrshire. 
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■T\ *' H fi- ,f i/ttfT. rr 'r 




BOILING WATER OB MILK 
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COLD WIITDAL LONnoNll33G 
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Box for Bilious 


Are uni versa! IV admitted to be worth a Guinea a 


the Stomach, Sick 

D]i!zincss and 


Nervous Disorders, such as Wind and Pain in 


after Meals, 


Headaclie, Giddiness, Fulness and Swelling 
Drowsiness, ( old t/hills. Flushings of Heat, Loss of Appetite 

and Blotches on the SkiOt Disturbed 
ami all Nervous nnd Trembling SenHauons, iS:c. &c. The first 




1 






, Short- 
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ness of T’rcath, L'ostivencss. Scurv\ 


'I 


L 


4 


}ep 


¥ 


f • 


v^^ll give rehef in twenty minutes, 
have done n m eoimtless cases* 


dOE 


1 


IS no 

r sufferer is earnestly invited 
and they will be acknowiedged to be 


e 






to 


Ever V 


i 
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> ^ 




trv one Box of these Pills 
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Wor 


V 






• J 
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poi: i i:\nr Ks mcsic i’ii.ls aric 

A priceless boon, a treasure more tbau wealth.; the banisher of pain, the hey to health. 

and debilitated iS| 

Patent 3Ie(licine 


f) 


a 


Tlirsf.* an? 


ified continnrilly by 


ni( niliiTs of all classes of society, and one of the best guarantees 


to the nen^ous 


BEECHAM’ti PILLS hum-. 


the Lu 
hi the IVorld 


nil U 


f 


Sold by all Druggists and Patent Medicine 


Prepared only liy lUe I’rof' 


ri-'ior^ T. B; I 


St. Ifrh'iis* f.anra-liinr in Boxes 

i i - vi'rvoi'lirrt*. —I'nil iiirei'ihm^ ijre given with mch Box\ 


M 4 * T 

I >1 mI 


IS* rjd. and 2S, 9d. each. 


i 


» 1 




vxij Tl iH.rHjir;i> nv Lassell iic Comi'anv, Limited, La Belle Sal vage, London, E.C, 
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